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1.  Normal  Anatomy 
a.  Morphology 

The  anatomy  of  tha  organs  of  circulation,  whioh  ara  bare  described 
for  laboratory  animals ,  show  no  assaotial  differences  batvean  thosa  of  man 
and  thosa  of  domastio  mammals.  Tbs  heart  is  Bomewhat  more  medially  pieced 
than  in  man  in  agreement  with  tha  more  narrowly  *h*yed  thorax.  The  organa 
oonoerned  ara  the  same  as  in  man.  In  guinea  pigs  tha  perioardius  has 
grown  together  with  tha  stem  in  a  narrow  surface,  tha  same  as  in  rabbits, 
r*ts  and  mice  (Sohauder).  The  anterior  well  is  probably,  at  least  in  tha 
rat  and  mouse,  somewhat  more  arched  than  in  man  and  the  left  ten triale 
forma  a  proportionately  larger  part  of  the  latter. 

For  puncturing  the  heart,  which  is  of  praotioal  importance  in  guinea 
piga  (complement  production)  it  is,  according  to  s y  experience,  most  euit- 
able  to  pierce  from  above,  medially  and  backward  into  tbs  intercostal 
space  left  of  tha  middle  of  the  sternum.  Otherwise  one  will  use  tha 
peripheral  venona  system  to  take  blood]  in  rabbits  tha  velna  of  the  auricle 
or  for  larger  quantities  the  external  jugular  vein  whioh  is  ooneidarably 
wider  than  tha  internal  jugular,  in  the  mouse  one  must  be  oontent  with 
outting  the  tall  and  abstracting  the  blood  from  the  oandal  Teles.  For 
injections  one  most  often  uses  the  aurioular  veins  in  rabbits,  and  in  the 
ret  and  mouse  tha  oandal  veins,  which  one  dilates  by  rubbing  with  xylol 
(danger  of  neorosis  •)  or,  if  more  frequent  lnjeotions  are  necessary,  by 
dipping  tha  tail  in  warm  (not  hot)  water.  Sapsclal  topographic  data  are 
not  necessary  for  this  purpose. 
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According  to  Schauder  ths  slit  of  the  heart  iai  rabbits  -  >-3.5  am 
long  And  circumference  at  tha  baaa  of  the  heart  la  7-3  cnj  guinea  pigs  - 
2  and  5-6)  rata  -  1.2  and  2,5-3)  mouse  -  0.3  and  2  a,  According  to  K. 
Krauaa  tha  length  is  3.5-4  and  tha  basa  dl  jaatar  2,5  cm  in  rabbits.  Tha 
weight  is  given  by  Sohaudar  as  0. 2-0,4  per  cant  of  tha  body  weight  for 
tha  rabbit.  Lucian  and  Parisct  report  a  heart  weight  of  9-10  gm  in  ani¬ 
mals  of  about  3500  gm  body  weight  8-3.5  gm  for  3000  gn  and  7-7.5  gm  for 
2500  gm)  Schaldtaann  conaidara  hearts  of  13.8  gn  with  3000  gn  body  weight 
as  hypertrophied,  Aooording  to  Bo»aeeen  and  Carlson  in  guinea  pigs  which 
did  not  vary  greatly  froa  a  body  weight  of  about  100  gm,  a  oorrec ponding 
heart  weight  averaged  390  mg,  those  of  200  g  corresponded  to  450  mg,  300  g 
to  910  ng,  400  to  1170  ng,  500  to  1420  mg,  600  g  to  1670  mg,  700  to  1930 
■g,  800  g  to  2140  mg.  The  heart  weight  of  the  rat  Je  given  by  Cameron  and 
Cemlohael  and  Cameron  and  Sedalah  as  350-640  kg  in  some  young  animale  of 
67-160  g  body  wsigbt  or  0.40-0.52  per  oent  body  weight,  and  as  820-940  mg 
(0.32-0,37  per  oent  body  weight)  in  some  older  individuals  with  a  body 
weight  of  224-289  g.  Very  detailed  figures  on  the  heart  site  in  white  rats 
(Hue  Dorvigioua  albinua)  are  found  in  tiatal  and  Donaldson.  The  weigh ta 
union  ir>  aqn«i  for  boih  Mira* .  i  m  loout  0s Of  «i  birth  vnan  \hi  BQQJ  might 

la  50  g  or  is  about  1-J-  months  of  age  0.28  g  with  100  g,  or  at  2-1/3  month a 
0.45  g  with  200  g  or  at  5  months  almost  0.8  g  with  250  g  or  about  1  g  at 
■ora  than  7  months  of  aga.  Tha  data  are  based,  inas  far  aa  I  could  see, 
on  determinations  on  36  animals)  I  havs  very  roughly  reduced  the  data  here 
and  tha  range  of  variation  is  not  considered. 

Tha  topographical  relationship  of  tha  vasoular  ays tea  requires,  ee  wee 
said,  no  eapeoial  review.  Perhaps  tne  presence  of  s  transvicose  jugular 
vein,  directly  oranoid  of  the  upper  border  of  the  sternum  and  between  the 
two  external  jugulars  la  of  eepeoial  eignifioance  for  tha  experiment. 
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by  A.  Leuche,  Boa* 
with  19  illustrations 

2.  Normal  Anatomy 

The  moat  frequent  errora  which  ere  found  in  the  literature  directly 
oonoern  the  interpretation  of  the  oonditione  of  tho  lunge  iu  email  labora¬ 
tory  animals  after  experimental  triers.  They  require  an  especially  de¬ 
tailed  treatment  of  the  normal  rtruoture  of  the  rodent  lung  end  a  thorough 
diaoueaion  of  thoee  kind  of  conditions  which  are  Indeed  easily  ween  to  be 
pathological,  but  which  in  the  case  of  extraordinarily  large  reaction 
capacity  of  the  lung  tissue,  chiefly  in  guinea  pigs,  are  eo  abundantly 
found  that  they  actually  belong  to  the  normal  pi o tore. 

a.  Windpipe  (Traohee) 

The  windpipe  of  rabbits  rune  in  the  anterior  mediastinum  as  a  relatively 
thin-walled  tube  which  ia  clearly  flattened  doraovantrsUy.  It  consists 
of  sbout  50  almost  closed,  cartilaginous  bodies  wbloh  are  most  ossified 
Tsntrally  and  measures  (depending  on  sis#  end  age  of  the  animal)  about  70  «b» 
in  length  end  5-7  mm  in  diameter.  The  treohea  of  the  guinea  pig  (about 
30  mm  long  and  2-3  mm  in  diameter)  has  relatively  thicker  walls  and  is  very 
horseshoe  shaped  In  cross  section  (laterally  somewhat  compressed).  Also 
its  cartilaginous  ring  allows  only  s  very  slight  portion  of  the  dorsal  wall 
to  be  free  so  that  with  the  contraction  of  the  musculature  they  oan  even 
overlap.  In  the  rat  and  mouse  the  windpipes  are  relatively  thicker  walled 
than  that  of  the  rabbit,  the  latter  after  all  ia  more  nearly  equal  to  that 
of  the  guinea  pig,  probably  conforming  to  the  attachment  of  the  musculature. 
We  see  as  the  outstanding  difference  between  the  trechea  cf  the  old  world 
rodents  (rabbits,  rat  and  mouse),  on  the  one  band  and  that  of  the  ne^  ^jrld 
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guinea  pigs  on  ths  other  hand  that  in  the  former  group  the  smooth  muscula¬ 
ture  cf  the  cartilage-free  dorsal  aid#  attaches  outside  (dorsal)  the  ends 
of  the  cartilaginous  stay  while  in  the  guinea  pigs  it  is  inserted  inside 
(▼antral)  the  lumen,  (see  Figure  17). 

The  significance  of  these  differences  in  insertion  of  traoheal  muscu¬ 
lature  is  unknown.  Otherwise  we  f in-  both  forma  in  the  animal  series.  For 
example  the  external  origin  ie  found  in  the  predacious  animal*  (in  alll), 
the  internal  origin  is  found  for  exasple  in  piga  and  in  man.  Here  It  ohiefly 
lnterasta  ua  that  in  what  appears  to  be  olosely  related  animals  such  as 
guinea  pigs  and  rabbits  and  rata  and  mica  respectively,  there  ere  consider¬ 
able  differences  in  the  gross  anatomy.  Ms  shall  eee  later  that  these  differ¬ 
ences  arc  not  the  only  ones  but  that  the  old  world  rodents  differ  in  still 
other  small  conditions  as  for  example  in  the  i true ture  of  the  lung  arteries 
and  in  the  quantity  and  partition,  and  also  in  the  ability  to  reaot,  of  the 
lymphatio  tissue.  These  feats  are  not  only  of  theoretical  interest  but  are 
also  of  praotioel  importance  since  they  require  that  great  caution  bo  used 
in  the  transfer  of  the  experimental  results,  which  were  obtained  in  one 
animal  to  another,  whloh  appears  to  be  olOBely  related.  Guinea  pig*  end 
rabbits  rsaot  differently  to  many  stimuli,  a  feet,  which  oan  r.o t  be  suffi¬ 
ciently  emphasised  (see  also  page  39)* 

In  the  hiatologioal  ploture  we  also  find  some  differenoss  in  the 
structure  of  the  traohea  in  the  animals  under  consideration.  Those  from 
the  old  world  show  e  stronger  tendency  for  oalolf lodtion  of  the  oartilaglnous 
ring  while  in  the  oase  of  the  full  grown  rabbits  s  oalcium  ground  substanoe 
is  almost  always  found  in  the  ventral  side,  seldom  true  ossification  (Figure 
17,  Fa).  Also  in  adult  rats  and  mice  one  frequently  finds  deposits  of 
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calcium,  vbile  1  have  seen  almost  bo  calcium  deposits  In  the  tracheal 
oertilege  in  guinea  piga,  All  four  rodent  epeolea  have  in  common  the 
alight  development  of  the  tracheal  mucous  glands  which  are  found  singly, 
only  on  the  ventral  aide  between  the  cartilaginous  rings.  The  treoheal 
epithelium  is  a  several  layered,  ciliated  epithelium  vhioh  containe  goblet 
oelle  in  the  rabbit  and  guinea  pigj/the  rat  it  it  two  layered  and 
o ilia ted,  in  tha  mouse  it  is  mostly  simple  and  only,  at  plaoea,  two-layered. 

b.  Bronohiee 

The  division  of  tha  windpipe  into  the  brocohiae  in  all  4  kinds  of 
animals  oacura  in  the  same  way  into  a  shorter  more  horlsonal  running  right 
principle  bronchus  and  an  principle  left  bronchus  which  runt*  steeply  down¬ 
ward,  The  right  one  give  off  right  sway  a  prominent  branch  to  the  right 
superior  lobe  which  also  la  noted  as  the  eparteriel  bronchus  since  it  (as 
in  humans)  runs  on  the  upper  aide  of  tha  ertpulmonalis,  while  on  the  left 
Side,  the  first  bronchus  enters  the  long  underneath  the  artery.  In  the 
larger  bronohiee  the  dilated  epithelium  (see  Figures  16,  21  and  22),  first 
of  all  still  of  several  layers,  permeated  ly  some  gcblet  (muooua)  oells  is 
in  well  marked  longitudinal  folde  (if  the  bronohiee  ere  not  extended  by 
filling  with  e  fixing  fluid).  With  increasing  division  of  tha  bronchia 
the  epithelium  beoomea  thinner,  first  a  single  layer  of  high  cylindrical 
oelle,  then,  under  decrease  of  goblet  aells  it  becomes  cuboidal  and  finally 
unclllated.  In  the  large  bronohiee  are  found  in  the  rabbit,  more  abundant 
nucoue  glands  then  in  the  trachea.  They  decrease  rapidly  in  else  end  num¬ 
ber  end  ere  no  longer  to  be  found  in  the  trachee.  In  tha  guinea  p-lg,  mucous 
glands  are  also  found  only  sparingly  in  the  larger  bronohiee  and  are  entirely 
absent  in  the  smaller.  The  same  condition  is  true  of  the  rat  and  mouse. 


Whils  in  rabbits  and  gui ioa  pigs  tho  larger  brouohae  have  oartlleguoua 
plates  deposited  in  its  vail,  such  puncture#  are  aboent  in  the  ret  and 
mouse  from  the  point  of  entrance  of  the  branchiae  into  the  lung.  The 
amooth  musculature  which  ia  found  in  the  bronchial  wall  of  all  four  rodents, 
show*  In  guinea  pigs  ou  especially  strong  deollne  Id  the  concentration 
of  the  ring-shaped  bundles,  between  vhioh  the  muscle  fibers  only  sparingly 
surround  the  bronchial  wall.  Ons  frequsntly  finds  this  muscular  ring  strongly 
contracted  in  guinea  pigs  especial ly  in  brouchlae  which  belong  to  ateleatatio 
eonditioi.6  42).  As  is  clearly  known  from  Figure  22,  it  is  then 

that  the  ring-shaped  bronchial  lumen  is  completely  or  nterly  completely 
closed,  a  condition  which  I  never  found  in  the  other  rodents  and  which 
oer talnly  is  ralated  to  the  formation  of  the  atelectasis  which  will  be 
mentioned  later. 

At  the  point  of  division  of  the  bronobiae,  but  also  located  elsewhere 
in  the  wall,  are  found  very  numerous  lymph  nodes  whose  alee  and  number 
Varies  greatly  not  only  in  different  animals  but  also  in  the  same  animals 
aooording  to  the  oondltion  of  excitation.  With  atronge.  develofment  these 
lymph  nodee  extent  through  all  sectiona  of  the  bronohial  wall.  The  palisade 
layer  (of  epithelium)  is  often  clearly  reduced  and  flat  in  that  It  forma  a 
a eml  oellular  projection  against  tho  bronchial  lumen.  Also  the  elastic 
fibers  which  ocour  abundantly  in  the  bronohial  wall  are  interrupted  at  the 
plaoa  of  ooourrenoe  of  the  lymph  nodes.  Under  conditions  of  exoltstion  the 
lymph  nodes  osn  in  time  unit  in  the  form  of  a  oontinuous  lymphatic  ring  and 
oarer  (ass  (Figure  21 ). 
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o,  Lunge 

lha  lungs  of  rabbits,  guinea  piga  and  rats  are  placed  next  to  each 
other  in  Figure  19,  after  removal  of  the  heart.  They  are  equally  reduoad 
in  site  (T/3  natural  ai-e)  and  promoted  in  ventral  vien.  It  alao  above 
again  that  in  gross  nature  the  rabbit,  rat  ana  mouse  belong  closely  together 
While  the  guinea  pig  lung  ia  much  tore  divergent.  In  the  rabbit,  rat  and 
mouse  the  right  lung  far  exceeds  the  left  In  else  while  in  the  guinea  pig 
this  ia  not  the  case.  The  number  end  arrangement  of  the  lobes  of  the  lung 
cen  be  eeen  in  Figure  19*  It  should  be  noted  in  individuals  that  the  email 
right  medial  interior  lobe  (hoai  i,  iwu«)  leys  Liobdiy  on  the  eaophagoua  and 
ia  asperated  by  the  Inferior  vena  cava  of  the  lateral  inferior  lobe  from 
the  aotual  lower  lobes.  In  all  four  animals  there  is  always  found  a  liga~ 
men  turn  pulmonala  (L.F.),  vhiot  extends  from  the  diaphragm  to  both  lower 
lobee  ae  a  fine  membrane,  end  it  mu-t  not  be  confused  with  6n  inflamed 
adhesion.  By  further  pleural  doubling  a  .  pecial  pleural  sack  ia  fortaod 
for  right  medial  inferior  lobe  or  the  heart  lobe.  The  guinea  pig  lung  la 
different  from  the  three  old  world  rodents  also  in  that  the  right  aide  of 
the  iuferior  medial  or  accessory  (Sohaffner)  lobe  does  not  lie  in  a  epeoial 
pleural  each.  While  the  normal  number  of  lobes  in  the  rabbit  on  the  right 
aide  is  4  and  on  the  left  eide  is  2,  it  oooaslonelly  happens  that  a  median 
loba  is  form'd  on  the  left  side  if  the  upper  lobe  is  deeply  cut  by  an 
Indentation  (see  Figure  19).  Also  It*  th«  guinea  pig,  the  left  upper  lobe 
is  ooca ss locally  split  further  by  an  incisure  so  that  one  finds  4  lobes  on 
both  the  right  and  left  aides.  The  right  medial  inferior  lobe  can  be  a 
dapper  indentation  of  the  fissure  vhioh  is  always  present  cun  oven  be  divided 
into  2  email  lobes.  In  the  rat  and  mouse  th«re  is  usually  only  one  left 
loba  present  ainoe  the  fissure  (S.I.)  which  is  sometimes  deeper,  Usually 
runs  only  the  surface  of  the  right  lobe.  Therefore  one  frequently  finds  a 


further  division  of  the  right  u,ier  lobs  b y  a  deep  out  of  the  fieaiva  S.2 
visible  in  Figure  19*  is  to  this  the  disparity  of  the  right  to  the  left 
lung  le  still  narked,  ill  lobes. 

The  histological  structure  of  the  lungs  has  already  teeu  given  for  the 
larger  hronohiae.  The  further  smaller  branching  of  the  bronohlae  show  no 
essential  differences.  Similar  to  nan,  the  bronchioles  divids  into  2  (seldom 
3?)  Brouohloli  terminals,  which  go  Into  the  brcnchioli  respiration.  These 
are  alrea^  situated  in  individual  alveoli  and  indeed  on  the  side  whloh  lies 
opposite  the  accompanying  pule  unary  arteriee.  The  alveolar  onnals  (Duotusel- 
veo tares )  which  are  mostly  known  ss  the  Atrium  attach  to  the  respiratory 
bronohloli,  the  alveolar  saok  infundibula  arise  from  the  alveolar  oenal. 
The  alveolar  oenels  ere  relatively  shorter  in  the  rabbit  than  in  the  three 
other  rodents  (Gppcl).  From  Figure  2 4  one  sees  (inthrax)  the  division  of  e 
terminal  brouohioll  of  e  guinea  pig  into  the  alveoli  under  the  pleura. 

Cm  the  nature  of  the  cells  which  line  the  alveoli  these  have  recently 
been  expressed  differences  of  opinion  on  the  basis  of  storege  studies  and 
the  results  of  tissue  culture  in  vhioh  some  researchers,  chiefly  Folloaid, 
represent  the  oonoept  that  the  alveoli  are  cavities  in  the  ineide  of  the 
oonaeotive  ties  is  and  that  the  lining  oells  ars  of  mesendrymal  origin. 

In  thin  section*  which  are  treated  with  the  usual  staining  methods,  the 
alveolar  epithelium  oan  le  hardly  demonstrated.  For  this  purpose  one  silver 
thicker  sections.  One  discerns  then  that  the  alveolar  epithelium  end  the 
*Unuoleated  plate*  eats  directly  on  the  capillary  wall.  With  the  removal 
of  the  bronchial  tree  the  groups  of  eplthslis  are  reduced  in  site  end  number 
ef  oells  so  that  they  often  lay  individually  in  the  elveoli  of  the  normal 
lung  and  indeed  in  the  interstices  of  the  capillaries.  According  to  more 
recent  investigations,  chiefly  by  Seemasn,  the  so-called  "^nucleated  -late" 
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never  to  exist  in  the  fora  of  «  cellular  unnuclcated  struotuiu.  On 

the  o tii or  hand  v»  a re  jxobubiy  dealing  with  a  nonoalluli>r  membrane  (bs sal 
s»»mbiene)  from  which  tha  epithelium  vai  removed.  Aooordlng  to  this  inter - 
priUUoo  tha  oeppillary  looks  in  the  alveoli  border  directly,  the  alveolar 
1  i'.it.i.  .  ■  ^0  tl,«v  the  aasusptiou  of  a  roe;  Ira  very  opt  this  in  tha  lorm  of  an 
'unnucleatad  plate*  would  bo  weak.  Aleo  in  recognition  ol'  this  lnterp-rafetion 
ilxiXi  however,  one  can  jut  oay  that  the  alveolar  8 , -n c o e  la  in  the  connective 
tiaaue  ainoe  they  are  bordered  through  theea  membrenas  sharply  by  mesonchyne, 
Thia  can  be  especially  clearly  demonstrated  by  the  reoulte  of  the  ailvor 
atudiea  of  ueemann  which  were  undertaken  once  in  the  bronchial  tree  ond  another 
time  in  the  system  of  canals  (vessels?).  lor  explanation  see  Figures  2  and  3 
on  plate  X  in  Seomar .  The  alveolar  valla  of  thb  rodanta  are  relatively  thicker 
than  thoae  in  turn.  In  part  this  thickening  la  only  an  apparent  one  aince 
tiie  diameter  of  the  capillaries  is  greater  in  relation  Vo  the  alveolar  dia¬ 
meter.  In  part,  howevor,  tha  thickening  also  is  due  to  the  faot  that  there 
are  numerous  lymjhold  and  lejcooyte  cello  situated  in  tha  alveolar  wall 
in  rodents  (Gerlach  and  Flnkeldey),  Aleo  the  quantity  of  eleeeUc  fibres 

la  larger  in  rabblto  and  guinea  pigs  then  in  man;  in  tiie  rat  and  mouoa  tha 

to 

picture  la  about  comparable/ that  of  man.  In  the  removed  lung  th®  elsetlo 
fiber#  always  run  in  a  winding  way.  Thay  increase  with  age  and  appear,  with 
reference  to  the  degree  of  their  development,  to  have  a  certain  correlation 
with  the  mode  of  life,  ohiefly  tiie  degree  of  mobility  of  the  animal.  Tnelr 
development,  ooneidered  from  the  narrow  sense,  is  first  established  in 
extra  uterine  life  (Linser). 

Tbue  when  the  histological  pioture  of  the  rodent  lung  (in  an  unexpended 
condition)  frequently  takes  a  more  firm  impression  than  the  comparable  picture 
obtained  of  the  human  lung,  the  compaction  (best  for  elastic  preparation) 
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is  to  be  more  precisely  studied  sod  without  d clay  to  study  mors  preoisely 
ths  inflammed  thlokening  of  the  sspta  or  of  tbs  peeuaouio  center  in  Qitlle- 
static  cases*  Ibis  has  frequently  appeared  since  the  differentiating  of 
staletstis  from  hypostasis  and  pneumonia  hers  is  still  more  difficult  than 
often  is  the  oase  in  mac,  chiefly  io  children.  Also  the  oxydaals  reaotion 
is  used  to  advantage  since  already  normally  the  capacity  of  the  lung  capil¬ 
laries  end  septa  for  oxydase-positive  oells  is  larger  than  in  man  (Gerlaoh 
and  Finkeldey).  In  vy  opinion,  the  eise  relationships  of  the  lung  (absolute 
value,  as  well  as  the  relation  of  the  lung  sirs  to  the  bronchial-,  alveolar-, 
and  capillary-diameters  respectively)  plays  s  larger  role  for  the  form, 
propagation  and  extension  of  the  different  diseases,  especially  of  the  in- 
flaasaatios,  than  one  has  heretofore  ascribed  to  it.  Similsr  size  relationships 
ere  surely  s  basis  -  perhaps  not  the  leost  important  -  thus  many  times  the 
picture  of  lung  inflammation  of  the  small  laboratory  anioala  agrees  only  in 
principle  as*  with  the  findings  in  email  human  children  and  infants.  On 
the  other  hand  the  size  relations,  which  differ  thus,  whould  provide  a  basis 
for  especial  caution  when  one  is  to  compare  the  experimentally  produced  lung 
.  diseases  of  the  small  laboratory  animals  with  the  relations  in  the  adult 
uuuo  lung . 

As  in  man,  pores  are  found  also  in  the  alveolar  wails  of  the  rodent  lung 
(Muller)  through  which  they  connect  adjacent,  alveoli,  which  at  the  same  time 
do  not  pertain  to  the  bronchiolus.  Whether  suoh  "windows"  are  also  found  in 
the  interlobiar  eepta  as  Loeschek  supposes  for  man,  I  can  not  establish.  The 
dear  cut  lobular  border  of  certain  ateleotesio  arses  In  guinea  pigs  in  any 
oase  supports  the  faot  that  this  kind  of  window  oould  exist  as  in  vary  slight 
dsvelopasnt  at  best. 


*  H 

In  tha  lungs  of  pregnant  guinea  pigs,  Kotta  found  innumerable  lipoid- 
containing  cells  in  the  alveolar  spots.  He  derived  then  from  the  alveolar 
epithelium  and  correlated  their  lnoreaBe  during  pregnancy  with  the  variation 
in  lipoid  substances  which  increased  during  this  period.  However,  we  are 
probably  dealing  here  with  derivatives  of  the  reticulo-endothelium. 

Of  greater  significance  for  the  researoher  who  la  working  experimentally! 
la  the  knowledge  of  the  conditions  of  the  lymphatio  tissue  in  the  rodent 
lung.  It  not  only  often  exiets  in  proportionately  much  larger  quantities  but 
also  shows,  especially  In  guinea  pigs,  an  unusually  larger  capacity  of 
reaction  to  the  moat  different  etinuli.  One  oan  differentiate  two  forme  of 
behavior  (Cuerlsai  -  Pellisier,  Klein):  (l)  compact,  more  or  leas  sharply 
defined  nodes  which  are  embedded  in  the  more  coarse  connective  tissue 
retioulium,  thus  peri bronchia lly  and  perivaacularly  rioh  (Figure  2l)  and 
(2)  completely  diffuae,  very  variable,  strongly  developed,  lymphatic  beapa 
in  the  delicate  septa  often  Independent  of  bronchiee  and  vessoln  (Figure 
20).  As  follows  especially  from  the  thorough  investigations  cf  Gar Inch  and 
Finkeldey,  these  variable,  strongly  developed,  "lymphoid  nodes"  belong  to 
the  normal  picture  of  the  guinea  pig  lurge  from  5  weeks  of  extra-uterine 
life  on.  They  are  found  sometimes  especially  frequently  under  the  pleura 
(Arnold).  Sinoe  these  nodes  are  increased  and  spread  out  by  inslgnlf leant, 
stimuli,  not  only  bacterial  but  alto  mechanical,  their  condition  af  er  any 
given  interference  le  evaluated  wit.  the  greatest  caution.  The  oenter 
shewn  in  Figure  20,  I  found  in  the  lung  of  a  guinea  pig  which  died  suddenly 
without  other  lung  variations.  In  thie  strong  development  they  often  can 
no  longer  be  differentiated  from  the  perivascular  nodes.  In  composition 
the  small  pneumonic  centers,  together  with  the  perivascular  lymph  nodes  are 
often  enormously  developed  and  fora  broad  lymphatio  bands  and  rings  around 


10 


ths  Tsiaelt  cod  bronchiae.  Also  Id  the  rabbit,  rat  and  mouse  ona  often 
finds  an  «  coopered  to  man  -  enormous  proliferation  of  lymphatic  tissue  in 
the  course  of  chronio  inflammation  proceasaa  (see  Figure  21),  It  la  time 
not  suitable  to  study  the  small  rodents  iu  whose  utilisation  the  expansion 
and  mss  of  the  lymphatic  tissue  plays  a  somewhat  inportent  role,  Numerous 
errors  in  the  literature  suffioioDtly  demonstrate  this  (see  Gorlaob  and 
Finkeldey  on  this  natter).  Which  stimuli  lead  to  an  especially  strong 
lymphatio  reaotion  la  still  little  known.  Doubtless  in  the  case  of  guinea 
pigs  even  mechanical  stimuli  will  suffice  (for  example,  rook  dust).  On  the 
other  hand  a  stronger  lymphatic  reaction  does  net  follow  every  chronio 
infection,  A  comparison  of  Figures  21  end  28  clearly  demonstrates  this. 

In  Figure  21  one  sees  the  enormous  proliferation  of  lymphatio  tissue  in  the 
wall  of  the  bronchia*,  which  is  not  essentially  changed,  whereas  in  the  oaee 
of  Figure  2$  the  inflammation  of  the  toronohiee  which  has  already  long 
existed  has  not  bean  followed  by  any  hyperplasia  of  the  lymphatio  apparatus 
at  all.  Probably,  there  had  previously  developed  an  extraordinary  high 
degree  of  bronohio stasis  and  all  bronchia#  were  filled  with  pus.  In  the 
entire  section  which  the  greeter  part  of  the  lower  lobes,  a  relatively 

lymph  node  with  a  "germ  canter"  is  found  only  at  L  in  the  bronchial 

wall. 

In  addition  the  cell  mass  whiob  consists  predominately  of  lymphocytes, 
Gerlaoh  and  Finkeldey  deeoribe  adventitious  cell  masses  in  the  normal  pioture 
of  the  lung  of  the  guinea  pig  which  consists  of  lymphoid  cells  end  numerous 
polymorphonuclear  leucocytes  with  eosinophilic  end  pseudoeosinophilic 
gramations.  The  etruoture  of  thin  center  in  general  parallels  the  "lymphoid 
nodes'*  except  that  it  is  alre&d,  found  in  very  young  animals. 


The  lung  vessels  merit  speoial  dissuasion  since  they  also  readily  show  a 
condition  of  far  reaohing  variation  in  their  structure  from  that  found  in 
Ben  a  The  veins  of  the  lung  of  all  four  rodent  species  ere  surrounded  from 
the  heart  out  with  cross-striated  musculature  vbioh,  however,  extends  for 
e  different  distance  in  the  various  speoies.  la  rabbits  and  guinea  pigs 
It  surround*  only  the  short  extrapulmonary  portion  in  the  fora  of  a  circular 
longitudinal  layer.  The  rat  Lea  only  a  circular  layer  of  fibers  which, 
however,  also  surround  the  ixymx  larger  pulmonary  branches.  In  the  mouse, 
aooording  to  Strode ,  bundlos  of  this  kind  of  cross  striated  muscle  era 
found  even  in  the  walls  of  the  small  veins.  These  bundles  are  eaid  to 
make  up  almost  the  entire  outer  wall.  As  yet  1  have  not  bean  able  to  con¬ 
vince  myself  of  this.  According  to  Arnatein  these  cross  striated  muscle 
fiber a  around  the  veins  of  the  lung  of  the  ret  and  mouse  exhibit  ell  the 
characteristics  of  oardiao  uusoulaturt.  They  era  sold  to  sarva  in  asslsting- 
the  remo.ol  of  tha  lung  to  the  heart.  The  lung  arteries  of  the 

rabbit,  rat  and  mouse  exhibit  e  very  thiok  musculature  in  comparison  with 
that  in  man,  which  starts  the  pressure  that  assists  to  a  great  extent  the 
action  of  the  heart.  Tha  lung  arteries  of  the  guinea  pig  show  perfectly 
remarkable  relatione  wfaiob  aooording  to  my  knowledge  of  the  literature,  bars 
been  unobserved  heretofore.  They  do  not  possess  a  musoulatura  compereble 
to  that  in  the  rodents  previously  disousaed)  a  section  of  the  wall  is  often 
partitioned  into  muscle  prominences  which  are  arranged  together  like  a 
string  of  pearls.  These  prominences  are  already  strongly  dove loped  in  tha 
new  born.  The  lumen  of  the  artery  le  -  compared  with  the  thickness  of  the 
muaouleture  -  usually  disproportionately  narrow,  sinoe.  In  most  cases,  the 
arteries  are  contracted  in  histological  preparctioes.  The  retie  can  bo 
dearly  seen  in  figure  22.  Here  the  arterial  branch  la  shown  with  tha 
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corresponding  brcnobu*  with  slaatlc  ate icings  The  cushion  of  muscle*  (p) 
is  Clearly  seen  along  with  the  elaetiaa  Interna  (whioh  runs  undeviatingly  la 
•  straight  line)  of  the  vessels  whioh  are  hare  probably  little  contrasted. 

In  a  literature  survey  of  reports  of  similar  relations  i*  other  animals,  1 
have  found  to  data  only  the  statement  by  Cppel  that,  aooording  to  Plana, 
the  email  lung  arteries  of  the  cow,  eheep,  and  pig  oontain  muscle  rings 
around  the  luoina  of  the  vessels.  They  probably  retain  to  the  Job  of  re¬ 
straining  the  velocity  of  the  blood  stream  entering  the  capillaries  thus  the 
opposite  problem,  whioh  appears  to  follow  from  the  comparatively  strongly 
developed  uusoularie  of  rabbits ,  rate  and  mice.  Whioh  explanation  la  oorreot 
must  remain  opan.  let  another  interpretation  must  be  considered  in  the 
guinea  pig  whioh  also  must  bear  in  Blind  the  mueole-ring  structure  around 
the  bronohiee  whioh  has  already  been  Bientioned.  As  already  diecuaoed,  I 
relate  the  ateleostatio  region,  whioh  is  part  of  the  normal  lung  ploture  of 

the  guinea  pig  aooording  to  Gerlaoh  end  Pinkeldey,  to  contraction  of  indlvid- 

now 

ual  bronohiee  leec  Figure  24),  Therefore  ve  can  nek  advanoe  the  idea  that 
the  oontraotlon  of  the  ironchus  is  aooompanled  by  a  contraction  of  the  cor¬ 
responding  brenohes  of  the  lung  arteries  so  that  the  region  cut  off  from  the 
air  supply  will  also  be  supplied  with  less  blood.  The  experimental  inter¬ 
pretation  is  supported  ohiefly  by  the  results  of  reaearoh  by  Ceelen,  as  yet 
unpublished,  on  the  lunge  of  guinea  pige,  the  duet-inhalation  etudiea  were 
suspended.  It  follows  from  this  that  the  guinea  pigs  reacted  only  very 
slightly  to  the  duet  inhalation,  since  they  are  apparently  in  a  position  to 
olose  off  s  large  seotion  of  the  lung  by  oontraotlon  of  the  bronchiae,  whereas 
rabbits  always  suffer  badly  from  duet  inhalation.  Ihua  both  rodent  epeolee 
era  not  adapted  for  such  studies,  on  opposite  grounds,  however)  the  guinea 
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pig  reaot#  too  little,  the  rabbit  to  strongly.  Also  the  studies  rsoantly 
conducted  by  Schults-Brauns  in  the  Bonner  Institute  with  "hitrose"  guaee 
(trans  notei  Nitroee  sometimes  means  nitrosylsulpburio  aoid)  yielded 
important  differences  in  the  reeotions  by  rabbits  and  guinea  pigs.  These 
differences  alto  could  be  related  to  the  ease  with  which  guinea  pigs  olose 
off  large  seotione  of  the  lungs  by  contraction  of  the  bronchioe. 

The  lymph  vessels  of  the  lungs  are  very  well  developed,  es  in  man. 

They  surround  the  bronchiae  and  the  vessels  on  all  sides  and  have  their 
origin  in  the  alveolar  walla.  In  the  normal  lung  they  are  not  prominent 
and  in  this  seotion  they  oan  not  be  found  with  certainty  in  the  surrounding 
connective  tissue  sinoe  their  walls  are  superimposed.  In  acutely  inf lammed 
lungs  they  are  often  very  apparent  and  In  such  cases  surround,  as  greatly 
expanded  spaces,  the  vessels  whose  lumlna  they  greatly  exceed. 

Probably  the  vessels,  like  the  bronahlal  ramification  of  the  lung, 
are  provided  with  a  great  number  of  nerves,  cn  whose  eupreesion  in  individ¬ 
uals  we  have  learned  from  the  works  of  Berkley  for  the  rat  and  Israeli  for 
the  rabbit. 

The  bsotarlal  contents  of  the  normal  lung  is  vary  small.  Probably 
bacteria  «v«  oomplalelv  lacking  in  tji«  alveoli.  inis  follows  fres  the 
fact  that  tissue  culture  of  lung  tissue  always  remain  sterile  if  one  uses 
ths  peripheral  portion  of  the  organ  for  the  oulture.  Also  according  to  the 
baateriologiosl  investigations  of  Arlo  (guinea  pigs)  Jones  (rabbits,  guinea 
pigs,  rats  snd  mice)  the  lung  tissue  itsalf  is  almost  completely  sterile 
whereat  the  lymph  nodes  oan  be  infeoted  up  to  50 >.  One  finds  in  cu.m 
(according  to  the  statements  of  ths  above  named  researohera)  ohlefly 
streptetrik.  Bacillus  subtilis  and  various  ooool,  all  miorobes  whioh  can 
also  ba  found  in  the  dust  from  hay  and  straw.  In  all  probability  thay  axe 

harmless,  only  under  especially  unfavorable  conditions  night  they  evolve 
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pathogenic  properties  (see  p.  55,  neorobaciilosis). 
d.  Pleura 

With  reference  to  the  pleura,  lte  composition  In  humans  who  did  not 
possess  «  Llcair.anto  tsilmopaloa  was  already  referred  to  (p  32)  end  we  also 
mentioned  the  special  pleural  each  for  the  heart  lobes.  Histolcgioally  the 
pleura  consists  of  a  thin  layer  of  tight  (compact?  -  traae.)  connective 
tissues  with  an  eleetlo  boundary  lamella.  On  the  surface  it  oontaina  a 
stratified  layer  of  flat  "oortic&l*  cells  about  whose  nature  (whether 
•plthellal  or  endothelial)  equal  differences  of  opinion  exist  as  in  the 
nature  of  the  alveolar  epithelia  ( see  p.  33).  The  cortical  cell*  are 
very  deciduous  so  that  one  can  demonstrate  them  only  with  very  careful 
handling  of  the  lung.  Frequently  one  geta  to  see  when  the  pleura  la  oov- 
red  by  a  fibrinoae  exudate  under  which  they  often  swell  and  often,  by 
add so sis  assume  s  cubical  shape. 


B.  lbs  Esophagu a  and  Stomaoh 

by  Welter  LenXeit,  Berlin 
with  5  Illustrations 

The  position  of  the  esophagus  both  in  the  nook  as  well  as  in  the 

thorax  is  about  the  sane  in  all  animals.  Measured  from  the  pharynx  the 

length  amounts  to  12-1}  cm  In  the  rabbit,  8-10  cm  in  the  guinea  pig,  about 

7-8  om  in  the  rat  and  about  3^  cm  in  the  mouse. 

The  muoans  membrane  in  the  oaee  of  the  guinea  pig,  ehowe  a  ledge- 

ehaped  elevations,  whose  height  increases  from  the  upper  pert  of  the  esophagus 

to  the  lower  portion.  In  the  rabbet  rmjccuc  glauin  ire  found  only  in  tne 

uppermost  section  about  at  the  level  of  the  center  of  the  larynx  (R.  Krause). 

In  the  other  rodents  they  are  completely  lacking  (Cppel).  Iho  muecularie 

muclsae  is  formed  clearly  only  in  the  lowor  third  of  the  esophagus  of  the 

rabbit.  The  tunica  muacularls  consists  of  cross  atrietis  muscle  fibers 

which  extend  to  the  region  of  the  cardiua  in  the  rabbit  and  to  the  oerdlua 

in  the  guinea  pig,  rat  end  mouse.  The  physiological  study  of  the  make  ?  of 

the  esophagus  aa  regards  both  kinda  of  muscles  in  the  animals  in  question 

shows  typiaal  fast  contractions  for  the  cross  striated  musculature. (E.  Mangold 

Inacka),  Guiy  in  young  rabbits  is  the  slowly  rising  and  inillng  course  of 

the  contraction  curve  indicated  from  participation  of  smooth  musculature 

(Inoaka).  The  smooth  musculature  accordingly  would  eontraot  in  the  case  of 

the  rabbit  in  the  course  of  the  folding  of  the  esophagus.  Exhaustive  mor- 

to 

phologloal  comparable  to  the  physiological  studies  on  this  are  etill/b*  made. 

II.  STOMACH 

a.  Normal  Anatomy 
1.  Morphology 
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The  stomach  of  the  rabbit  haa  the  shape  of  a  ratort.  Left  of  the 
cardium  the  large  end  email  curvatures  meet  to  fern  a  large,  doreelly 
dir eo ted  blind  aao,  tha  stomach  -  fundus .  To  the  right  the  atom* oh  con¬ 
tracts  gradually,  to  form  an  enlargement  before  tha  Pylorus ,  the  Antrum 
pylori.  According  to  Sohauder,  tha  capacity  amounts  to  approximately  40-^0  co. 

Tha  musculature  ie  weekly  developed;  only  at  the  antrum  pylori  ia  it 
•apeoially  thick.  The  mucous  membrane  eppoars  mioroeoopically  to  be  almost 
hOHOgenoue.  It  ia  eapeoially  in  the  fundus,  placed  in  K  more  or  loea 
•uperficiallyj  whitish  ring-like  folde  exist  cn  th  ccrdiuc.,  The  color 
of  the  muooue  membrane  la  gray-red  in  the  gastric  portion,  gray-yollov  in 
the  pylorlo  portion.  The  stomach  lacunae  are  clearly  seen,  with  a  magnify' 
ing  glass,  in  the  fundus  portion,  leas  veil  in  the  pylorus  (K.  Jireuca). 

Position.  In  the  filled  condition  (as  ie  almost  alvayn  the  uasc)  tha 
stomach  lies  ventrelly  to  the  abdominal  wall,  while  oranielly  the  leaser 
curvaturo  lies  next  to  the  liver.  To  the  left  the  blind  aao  of  tho  stomach 
can  rest  on  the  lateral  abdominal  vail  in  the  region  of  the  last  two  ribe. 

On  the  right  lying  between  the  etoaach  and  the  abdominal  vail  la  the 
ventral ly  diagonal  portion  of  the  oaeoum  (Sohauder). 


& 
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C.  SlLLhh 


by  E,  Land*  and  lh.  Kegek,  Vienn* 
with  6  illustration* 

I.  Normal  Anatomy 

a.  Horphology 
1.  Mouse 

Weight  about  0.2  gmaj  aooording  to  Martin  the  spliea  moaeurea  1.5  x 
0.3  x  0.2  cm.  Wa  found  figures  aignifioantly  above  and  below  that  of  the 
naans  listed  above.  The  smallest  spleen  seen  by  ue  in  the  animals  which 
we  used  was  0.7  x  0.55  x  0.3  om.  On  the  basis  of  the  average  values, 
given  above,  the  drawn  out  configuration  of  the  mouse  spleen  varies  from 
this  condition  in  the  oese  of  abnormally  email  proportions  to  a  bean* 
shaped  structure.  The  color  of  the  aplean  ia  red-brown,  It*  ooDsietency 
somewhat  higher  than  that  of  the  liver.  The  abundant  mlorosoopic  visibly 
vitheoua  transparencies  of  the  Parenchyma  are  due  to  the  fclliole  layer. 

In  cross-seotion  the  spleen  is  triangular.  The  angles  of  the  triangle 
correspond  to  the  oandal,  cranial  and  dorsal  borders.  The  oandal  vail  is 
somewhat  shaper  then  the  others;  the  mesentery  inserts  in  the  dorsal  border. 
The  three  edges  of  the  spleen  meet  above  end  below  the  pole;  thus  the  under 
aide  la  more  rounded  and  bluntly  angle  while  the  upper  is  more  sharp. 

The  oandal  region  of  the  spleen,  when  the  abdoninal  cavity  ia  opened, 
ia  visible  chiefly  from  in  front.  The  main  portion  Ilea  lateral  to  and 
behind  the  stomach  and,  when  broadly  expanded  it  lies  against  the  verltral 
column. 

The  mesentery,  which  inserts  on  the  vertral  margin,  consists  of  two 
membranes.  The  anterior  me.vbrana  la  the  higamentum  gastrolionale  which  is 
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thin  in  oroea-eeotion  and  contain*  but  few  vse*les,  After  Beperating  away 
this  membrane  on*  meets  tba  posterior  db«,  which  corresponds,  in  the  rodents, 
to  the  fraa  meaenterio  portion  in  wliioh  the  lanoraae  ia  embeddad.  The  oendal 
portion  of  tha  panoreaa  almost  reaches  the  spleen.  The  important  meeentario 
portion),  Just  stationed  ia  not  dlreotly  oonnaoted  to  the  etomnoh  and  it  ia 
•rrooeoue  to  denote  the  eplenio  mesentery  aa  the  Ligamentum  gaatroliniole  ee 
g era rally  happens.  A  spenio  hilium  la  lacking,  host  of  the  splenic  vessels 
are  found  is  tha  posterior  mambrsne  of  the  described  double  mesentery. 

Tha  anterior  and  posterior  mesenteric  membranes  unite  above  the  eploen 
polee  to  a  ligament  which  extends  from  the  stomach  and  the  upper  spleen 
pole  o rente 11/  to  tha  diaphragm  (the  ligamautum  phreuicolienale) . 


2.  Rat 

Weight  approximately  1  gm.  The  aits  of  the  rat  eploen  is  extraordin¬ 
arily  variable.  In  most  case  animals  infected  with  Bnrtnnwna  bu^thorwlae 
healthy,  have  immense  spleens  (as#  Lauda,  Serge,  Cannon  and  others  oited 
in  whs  Literature  on  p  248).  Martin  gives  ee  average  measurements  3,5  - 
4.5  <sa  length,  0. 8-1.0  am  width  and  0,5-0. 6  cm  thickness.  Tha  other  relations 
ere  ell  analogous  to  that  found  in  the  mouse  (see  above).  In  external 
configuration  it  differs  only  in  the  condition  that  the  lower  splenlo  pole 
also  generally  appears  accumulate  and  that  the  o an del  sax  contour  of  the  spleen, 
in  contrast  to  the  ventral  countour  which  runs  in  e  straight  line  is  ofUn 
irregularly  curved  so  that  the  width  of  the  aploen  can  very  somewhat  in 
dlffsrent  regions.  Also  the  meaenterio  relations  differ  in  no  way  from 
those  described  for  the  mouse. 

3 .  Guin— a  pig 

Weight  about  0,5  grama,  Tha  spleen  of  the  guinea  pig  ia  a  flattened 
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organ  which  differa  coneiderably  fro®  the  apleena  of  the  other  finical*  iu 
that  It  i*  dioo-ahaped.  Acoording  to  Martin  the  measurocct  te  in  the  animal* 
used  are  a*  follow*i  Length  2,fh3.C  cm,  width  0. 8-1.0  on,  thlckneaa  0. 3-0.4 
cm,  numtera  which  we  oould  confirm,  Sinoe  the  thlcknosa  la  a  email  dimension 
the  triangular  fora  of  the  croea-eection  although  it  exiete  ie  neverthelee* 
t  obooured.  The  ventral  edge  which  forces  the  stomooh  end  to  w.lch  the 
neaentery  attaches,  la  on  the  semo  Mesia  strongly  roundod  end  la  oocaeclonally 
completely  loat  in  tho  candal  region  of  the  epleen.  The  upper  and  lower 
bodies  are  clearly  rounded. 

The  relatione  of  the  musanterie*  tro  analogous  to  thor.e  aeacriood 
earlier  for  the  other  animals.  They  differ,  however,  in  so  fer  as  the 
interior  aid  posterior  nor.branes  of  the  double  mesentery  ere  extraordinarily 
ahort  so  that  the  epleen  appears  to  be  almost  directly  attached  to  the  etomaob. 
A  delicate  Llgunentum  phrenlcolier.ole  1*  present. 

The  surface  of  the  epleen  ie  smooth  when  the  organ  if;  well  filled  with 
blood  and  clearly  granulation  when  tho  ejdean  is  contracted. 

4.  Rabllt 

Aooording  to  Martin  the  relatively  snail  ajloen  in  tho  euisnslt  uaei 
for  the  study  is  ep; roxlmately  of  th?  following  proportions  (young  sninnls 
have  a  *omewhat  larger  spleen) i  length  5  on,  width.  1  c»  and  ttiokness  3  on. 
Weight  ebout  0.1-0. 3  cf  the  body  weight  eocordirig  to  Wall,  Aooording  to 
Martin  the  epleen  lies  in  ths  region  of  the  10-11  rib,  1-2  cm  ferther  cendsl 
if  the  etomach  1*  very  full,  end  indeed  cards laterally  from  the  left  portion 
cf  the  greater  curvature  with  wh.tob  it  is  connected  via  the  Liganontua  geBtro- 
lienate.  Tho  dark  red-brown  organ  exhibits  a  eoft  cods  latency.  The  orenial 
edge  is  rounded  vherets  ths  other  sd^cs  are  sharp.  The  ligementu®  lienuie# 


are  not  present 


Spleen 


b.  Eistology 

1.  General 

With  rr«rj  similar. W.y  in  the  etruotura  o f  the  spleen  in  the  mouee,  rat, 
guinaa  pig  and  rabbit,  an  exacting  study  of  the  anatomy  with  rsapeot  to 
histology  yields  nonetheless  real,  characteristic  differences  whose  knowledge 
•  not  only  of  interest  from  tha  standpoint  of  comparative  anatomy  exit  ala./ 

Is  vary  significant  for  the  animal  experiments  tor  for  avoiding  error  la  apeal-1 
problems.  Before  we  point  out  tha  differences  in  the  aplaen  structure  in  tha 
laboratory  animals  in  question  it  is  deemed  necessary  for  easier  understand¬ 
ing  to  describe  the  structure  of  the  animal  spleen  in  general  einoe  only  tha 
■cat  important  features  h»v«  been  amphaoised  In  previous  books.  It  should  be 
aesuaed  (1)  that  the  mystery  surrounding  the  structure  of  the  normal  spleen 
baa  to  a  great  extent  b*sn  clarified  thanks  to  intensive  work  especially  in 
reaent  years  (2)  that  in  particular  every  einoe  tbs  open  questions  of  the  open 
vs  closed  blood  ohKnnel  .,r  the  spleen  in  addition  the  problem  of  the  make  up 
of  the  ainua  and  of  the  arrangement,  of  tha  retioulium  oan  be  regarded  as 
settled,  but  ainoe  only  a  parade*  theoretical  knowledge  of  the  histology  of 
^>v  aplaen  oan  correctly  give  the  invsetigator  the  'various  details  of  the 
sioroscopdc  piotura  and  especially  nines  tha  various  details  can  bo  grasped 
with  little  experience  only  uy  fixed  techniques.  The  recognition  of  tha 
spbnio  ainua  and  the  ainua  wj.ll  etrvoture  respectively  can  only  bo  used  for 
deoonstratioD  in  well-washed  preparations.  In  the  usual  sections  of  spleen 
even  the  experienced  have  difficulty  in  reoogniaing  it. 

Two  component#  of  spleen  tissue  wuioh  above  all  allowB  a  sperfiolal 
orientation  of  the  oomplioatedly  built  organ,  are  the  connective  tissue 
framework  and  the  vessels  which  moreover  mutually  exist  in  a  definite 
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relationship!  Tb ;  connective  tietue  strema  oonsists  of  the  extensive  fibre  a.  a 
capsule  of  the  organ  and  the  trabecular  system.  The  capsule  of  the  spleen 
it'  very  differently  developed  in  the  variouu  animals.  It  conaiBta  of  thick 
connective  tissue  fiber*  vhoss  smooth  muscle  fibers  and  elnotio  elements  oould 
be  iDterjpoHed,  From  them  the  splenic  trabeculae  receive  their  starting 
point,  which  la  always  more  reduced  pulled  in  from  the  capsule  in  the  con¬ 
nective  tissue  of  the  oplcon  and  thus  the  ooarse  fibrono  strona  of  the  splenic 
parenelyma  is  demorifitratad.  Those  trablculae  also  consist  of  connective 
tissue,  elastic  fihero  and  muscular  elements.  'The  coarser  splenic  plus  rabiculae 
contain  in  their  oenter,  excurrent  and  Incurrent  vessels  but  In  the  case  of 
the  smaller  trablculee  this  relation  to  the  Teasels  is  lacking,  Aa  Hartmann 
and  Bonnet  could  ahov  reoontly,  in  aa  much  aa  a  uniformity  in  the  atrona  of  the 
trabeoular  aystem  has  cone  to  light,  like  the  acre  ooaree  trabeculae,  the 
spleen  oomes  apart  in  a  kind  of  "locules",  during  which  ,  of  oourae  it  cannot 
be  told  by  a  sharp  mutual  eep&ratlon  in  the  latter.  The  results  ware  re¬ 
produced  best  with  the  sohane  of  the  authors  in  question  from  which  It  follows 
that  the  trabeculae  are  multiply  flattened  and  thus  represent  a  partition-like 
structure.  Concerning  the  question  whether  these  "Icculao"  can  function  as 
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contraction  of  the  spleen  without  doubt  must  lead  to  a  shortening  of  the 
trabeoulae  and  under  various  changes  of  snaps  tc  a  lessoning  in  else  of  the 
looulea.  The  parallels  with  a  aponga  (Huack  acd  othrra)  is  certainly  proving 
correct?.  Between  the  larger  and  smaller  tratlculas  spans  the  fibrious 
reticulum  whioh  pentetratas  deeply  the  spleen  pulp  and  which  connects  to  the 
adventitious  sheaths  of  the  vaaaala  and  to  the  sinus  venoaus,  We  will  come 
baok  to  these  details  later. 
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The  greatest  difficulty  that  is  encountered  In  the  atudy  of  the  diotri- 
butloQ  of  resettle  in  the  spleen  concerns  especially  the  question  about  the 
open  end  oloaed  blood  path,  has  remained  the  subject  of  intense  discussion 
for  e  long  lino.  These  very  difficult  questions  are  also  being  solved  ohlefly 
due  to  the  exoellent  description  of  the  results  which  were  clarified  by  Huaok, 
whose  Kathode  should  be  referred  to  in  the  German  Soolety  of  Internal  Medicine, 
1928. 

S  ,  1  W  ' 

The  eplenlo  artery  enters  into  tho  organ  at  the  eplenlo  lulin  In  most 

oases  haring  already  split  Into  several  branches.  The  individual  branches, 

■"  *  yr  ... 

after  entering  the  paronelyns  of  the  spleen,  lie,  as  previously  mentioned,  in 
the  thick  connective  tissue  sheaths  which  represent  the  eplenlo  trabloulee,  in 
whioh  they  branch  futher,  The  artery  is  accompanied  by  the  vein,  ihe  artery 
leaves  its  fibrious  casing  and  dividss  off  from  the  vslns  when  the  diameter 
of  the  reasale  h as  decreased  to  a  certain  siae  (in  humans,  according  to  Heuok, 
at  a  diameter  of  0.2  an)  and  now  enters  the  pulp  where  lymphatic  colls  in¬ 
filtrate  into  the  meals  and  AdvenUtra  of  the  vessels.  These  product  the 
well-known  lymphatic  eheath.  At  the  point b  of  separation  the  artery,  the 
lymphatic  sheath  Increases  in  sits  to  form  nodules.  The  Malpighian  oor- 
oisoles  which  usually  contain  the  artery  somewhat  aseymnatrloly,  A  more 
precise  description  of  this  is  given  later.  Betwesn  the  branchings  off 
of  smaller  arteries  branches  inside  of  the  nodule  capillaries,  thic  so-called 
central  artery  of  the  lymph  follicle  narrows  and  finally  after  completely 
losing  the  lymphatic  sheath  It  loaves  the  nodulen  in  order  to  immediately 
divide  in  the  pulp  into  a  greeter  number  of  smaller  veegols,  the  pnsloillar 
msi«  vessels,  for  the  latter  it  is  characteristic  that  they,  at  least  usually, 
ere  Iffisediately  supplied  with  *  thickened  wall  whioh  aarka  these  small 
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arterial  branches  to  a  short  distance  as  oapsule  arteries.  These  oapsuies 
consist  of  connective  tissue  fibers  whioh  rua  parallel  to  the  axis  of  the 
vessels,  between  whioh  leolsted  or  evon  several  nuclei  oome  to  be.  The  entire 
structure  usually  has  an  elliptical  form  (Ellipsoid  of  the  English  and  American 
literature).  In  unwaahed  sections  whioh  wars  treated  with  connective  tissue 
dye,  these  oapeules  are  not  readily  foundj  in  the  case  of  A*an  or  Mallory's 
by*  they  appear  as  dark  bluo  in  tho  section,  probably  circumscribed,  depending 
on  whether  the  aurfaoe  of  the  direction  of  the  out  is  oblong  or  else  roundish 
with  longitudinal  strlatium  in  whose  center  the  small  arterial  capillaries 
oan  be  found.  The  latter  consists  of  an  endothelial  oovernlng  whose  nuclei 
project  conspicuously  iuto  the  lumen  of  the  vessels  and  which  appear  to  be 
on  e  email  membrane.  Muscular  elements  era  no  longer  observed  in  the  capmular 
arteries.  Whether  one  denotes  the  capsule  artery  or  only  its  continuation 
after  the  loss  of  the  capsule  as  the  capillary,  different  viens  ore  found 
in  the  literature,  is  of  littls  Importance,  Also  the  question  of  the  function 
of  this  characteristic  thickening  of  the  vail  of  the  splenic  artery  end 
capillary  respectively  will  here  be  only  briefly  touched  upon.  Hany  talk  of 
*  valve  which  hinders  tha  entrance  of  a  larger  blood  valve  under  larger 
pressure  into  tho  parenchyma  of  the  sploon,  many  discover  in  it  an  apparatus 
designed  to  prevent  the  baokflow  of  blood  from  the  pulp  in  the  arterial  system 
(Obernledermyer-baokflow  valves).  According  to  Miles  the  capsules  are  lacking 
in  thu  rabbit, 

Tha  arterial  lag  of  the  splenic  circulation  can  thus  bs  followed  to  the 
following  points, 

1.  The  ponicllli  vessels,  which  represent  the  continuation  of  the  central 
artery  — ;>the  oapeular  oepllleries  — 5?  the  arterial  ospillaries. 
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2,  The  penioilli  vessels  which  ond  in  the  border  tone  of  the  region 
of  the  follicles. 

3*  The  folliole  capillaries  whioh  in  pert  also  reaoh  the  border  sons. 

The  sain  excurrect  canal  for  the  venona  blood  represents  the  already 
mentioned  trabecular  veins;  it  should  be  added  that  Its  small  branchos  are 
not  in  the  trabeedae  but  adhere  closely  to  them.  The  trabecular  veins 
collect  the  blood  from  the  sinus.  The  latter  represents  the  blood  space 
whose  entranoe,  thanks  to  tha  peculiar  construction  of  its  uall|  is  filled 
by  erythrocytes  in  the  pulp  and  from  the  pulp  respectively.  They  are  gen¬ 
erally  tubes  which  anaatroaose  with  each  other. 

Mollier  was  the  first  to  recognise  the  characteristic  perforated  con¬ 
struction  of  the  ainus. 

Ue  have  earlier  noted  that  the  pulp  is  tranvereed  by  a  reticulln  of 
oonneative  tissue.  It  ie  now  of  especial  significance  that  the  retioular 
fibers  eaaording  to  Hollior  end  Hueok,  the  processes  of  ths  cells  of  the 
reticulum  (filaments  whioh  are  not  round)  from  numerous  membranes  whioh 
•pan  the  spaoe  from  different  directions,  often  appearing  es  thread-like 
thin  partitions  whioh  anastomose  with  each  othor.  "They  form  a  system  of 
interstitial  spaces  whioh  are  int«r-co»aeo+ed  by  varyingly  large,  differ¬ 
ently  arranged  openings  (windows)".  Cell  boundaries  can  not  be  seen;  the 
system  mast  be  regarded  as  a  syncytium.  Since  a  border  of  protoplasm  often 
can  not  be  observed,  the  adoption,  according  to  Hueok,  is  obvious  that  the 
fora  of  the  chamber  vail  oan  change,  that  swelling  and  shrinkage  processes 
In  the  protoplasm  oan  close  off  the  chambers  from  eaoh  other  or  by  llquifcatlon 
of  the  boundary  wells  to  form  fistuslr  structure,  they  can  run  together.  The 
interstitial  spec*#  will  be  designated  es  blood  chambers. 
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According  to  modern  view,  toe  interpretation  of  the  ohange  of  the 
"unarranged"  reticulium  Into  the  arranged  one  vrith  the  formation  of  tube-like 
structures  should  now  dispose  of  the  idea  that  Borne  authors  have  found  an 
open  bloo'  path  and  otherc  e  closed  one,  dapondiug  on  special  conditions 
of  investigation.  Tho  connection  between  arterial  capillary  and  einus  is 
formed  Just  by  tho  arranged  reticulun  as  through  a  direct  connection  between 
the  arterial  and  venoios  lega  inwhlob  case  the  tube-like  structure  of  the 
retioulium  represents  the  connecting  section.  One  can  talk  of  an  arranged 
(that  ia,  closed)  end  of  an  unarranged  (that  is,  open)  blond  path. 

We  come  now  to  tho  question  of  whether  th  .  conneotion  of  this  blood 
path  which  lies  in  the  reticulun  takes  place  at  the  arterial  capillary  or 
at  the  einus. 

When  Schilling  Hueak  thus  understands  that  through  the  prooeea  of  ohannel 
formation,  that  is  the  funotional  connecting  inserles  of  eeveral  of  these 
chamber epxkln*  change  the  tube-like  structures  whloh  lead  sinus  or  "become  the 
sinus*  vhilo  the  retioulura  cells  are  colleoted  in  the  endothelial  covering. 

Thus  ve  would  like  to  discuss  this  observation  in  as  muoh  as  w*  do  not  think 
that  the  Sinus  oould  be  transformed  by  mechanical  and  chemioo-physiologloal 
mqftes  into  a  small  reticular  flood  tubes  or  ultimately  into  an  unarranged 
reticulum.  Because  even  in  the  filled  spleen  in  which  a  stretching  especially 
ocours,  the  sinuses  are  seen  in  espeolally  clear  formation.  Also  them 
number  of  the  ainusos  present  is  obviously  dependent  only  on  the  animal 
species  so  that  we  would  like  to  oppose  a  direct  change  of  Sinue  into  reticulum. 
Otherwise  it  agrees  with  the  venons  capillaries  which  are  generally  very 
diffioult  to  demonstrate,  the  very  )pi  beginning  of  the  sinus,  as  they  were 
described  by  Weidenreioh  as  pulp  ducts  which  empty  in  a  tubular  manner  into 
the  venona  sinus  and  whoae  existence  was  dearly  recognised  by  Hueok.  here 
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the  analogous  changeover  of  the  capillaries  in  the  arranged  and  unarranged 
reticula  ought  to  ooour  just  aa  in  the  arterial  leg.  According  to  thia 
writer  the  open  tr  oloaed  pathway  in  the  foregoing  sense  probably  is  found 
in  regions  of  the  lymph  nodes  as  well  aa  in  the  red  pulp  where  the  capsular 
arteries  lay  whioh  represent  the  direst  offshoots  of  the  central  artery.  It 
ie  probable  that  last  mentioned  frequently  exhibita  a  picture  of  oloaed 
discharge  into  the  sinus  Just  like  the  nod  dor  capillaries  or  the  nodular 
capillaries  whioh  lie  in  the  area  of  the  lymph  codes  in  and  originate  from 
the  follicular  srterle  and  bend  book  to  the  folllolo. 

The  pulp  of  the  spleen  la  diffex^itiated  into  the  white  and  red  pulp; 
the  fori oer  corresponds  to  the  assemblage  of  the  lymphoid  cells,  chiefly  the 
■olphighis  corpuscles,  the  latter  corresponds  to  the  tissue  pleoed  in  betwen 
which  oonslsta  of  the  ratioulum  and  the  cells  enolosed  in  it. 

As  already  considered  earlier,  lymphatic  elements  appear  in  the  media 
and  adventitia  of  the  splenic  arteries,  as  soon  as  the  artery  has  become 
fret  from  the  trabeculae.  This  lymphatic  layer  forme  the  lymphs tio  sheath 
of  the  arteries;  they  increase  in  thickness  in  places  and  thus  form  the 
follicles.  As  is  evident  from  the  ahhome  of  tho  construction  of  the  spleen, 

the  nodules  ars  5 ubd iv .1  od  tor  tun  uo.iiu to  uuuaioo tit>u  to  tio  roiipui®*  1QS 

arete ry  whioh  runs  in  the  trabeculae  la  surrounded  by  heavy  strands  of  un- 
arrsnged  ratioulum.  The  girth  of  the  artery  increases  by  deposition  of  a 
larger  lymphatic  center  thus  solidly  bound  coarse  rotloulum  is  displaced  from 
outside  and  now  forms  a  relatively  clear  boundary  of  lymphatic  oentors  against 
the  surrounding  tissue  since  this  is  especially  dearly  expressed  in  stations 
whioh  are  stained  with  connective  tissue  methods.  The  next  layer  to  the 
outside  is  known  as  the  areola  of  the  nodules.  The  sinus  is  generally  lacking 
in  this  structure  and  the  soda  of  the  follicular  arteries,  described  earlier, 
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ere  found  bars  as  veil  as  those  of  the  recurrent  penlclllar  veeeels.  In 
the  nodulea  themselves  too  tones  can  again  be  differentiated  for  which, 
according  to  Hueck,  the  designation  of  nuoloor  tone  and  mantle  tone  ie  to  be 
preferred.  Jn  the  nuclear  tone  are  found  larger,  mostly  clear  lymph  oella 
with  loose  vesicle  soaped  nuclei  with  clear  nucleolij  it  represent*  the 
so-called  germ  canter.  In  the  mantle  tone  are  found  email  lymphatio  elements 
with  relatively  small,  dJuSiy  darkly  stained  nuclei.  In  the  gars,  canter,  one 
can  observe  relatively  numerous  mitosis.  Also  the  nodulea,  nuclear  end 
mantle  aonee  are  infiltrated  by  a  more  or  less  fine  reticulum. 

The  red  pulp,  aside  from  the  reticulum  and  the  sinus  la  repreoenttdly 
cellular  elements}  reticular  filbors  produce  firat  of  oil  threads  of  proto¬ 
plasm  of  the  reticular  cells  of  the  "star  cells",  whose  nuclei  are  found  at 
the  node  points  of  the  reticular  ramifioations.  Star  cella  could  be  found  in 
greater  and  leaser  number;  tney  form  the  well  known  macrophages,  the  results 
of  which  will  not  be  treated  more  precisely  here.  Depending  on  the  filling 
of  the  flood  chambers  one  finds  numerous  or  lees  numerous  erythrooytea  and 
"free  swimming"  leucooytea.  Aloo  myeloid  colls  coula  appear,  some times  grouped 
in  centers,  corresponding  to  a  myeloid  metaplasia.  We  will  come  baok  to  the 
peculiarities  in  ceil  character  in  the  different  animal  apeoies  later.  Also 
the  preaonoe  of  megakaryocytes  vlll  be  discussed  there. 

Finally  it  should  bo  noted  that  we  have  the  impression  that  certainty 
still  does  not  exist  on  the  lymph  vessels  in  the  spleen  (see  Hartmann).  They 
vlll  not  be  considered  in  this  work. 
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D.  The  Stoma oh  Salivary  Gland 
by  Valter  Lenkeit,  Berlin 


1*  Moraal  ^natosjjl* 
a.  Morphology 

Tha  stomach  aallrary  gland  of  laboratory  rodent*  diffara  from  that  of 
other  mammals  in  extent  and  position. 

In  tha  rabbit  th*  pancreas  produces  flat,  tree-bhaped  flvely  branched 
gland  system  between  the  stomach  akin  layers  in  the  corner  of  the  dirodemua 
(Fig  6k).  k  separation  of  head-,  body,  and  tail-section  is  impossible.  The 
aaall  glandular  lobe.i  lie  greatly  Isolated  from  one  another;  in  fet  animals 
they  may  be  exchanged  with  the  fat  web  lobes  loosted  bet wen  them.  It  is  approx. 
15-20  cm  long  and  approx.  2-3  on  vide  (Schander).  The  outward  duct  hee  a 
Hi  cross  section  of  about  1  am  and  opens  approx.  40  cm  from  tha  opening  place 
'  of  the  Ifeotus  Choledocnua.  The  additional  Bratus  santorium,  which  is  aona- 
tlmea  found  on  other  mammals,  is  lacking  (V.  Krause,  Frelse). 

The  guinea  pig  pancreas  shows  spprox.  tha  Bame  conditiono;  it  only  appears 
s  little  more  compact,  tha  glandular  lobes  lie  oloser  together  then  in  the 
rabbit.  Aocording  to  Schander’#  description,  the  body  lio»  i„  tho  second 
duodenal  laud,  the  right  lobe  in  the  first  duodenal  loop,  the  left  in  the  large 
atoaach  heud.  Both  body  and  right  lobe  are  2  cm  long.  The  loft  lobe  is 
approx,  8  cm.  Tha  width  of  tha  body  ie  approx,  li  cm.  The  ductus  par  tlcus 

opena  approx.  7  cm  from  the  duotua  oboledoohus. 

Tha  distribution  of  tha  glandular  lobes  is  not  as  thick  in  tha  rat  as  in 
the  guinea  pig;  the  position  is  neerly  the  same.  According  to  Schander  the 
_  body  sad  right  lebe  are  approx.  3  cm  long.  Th»  left  lobe  approx.  6  cm.  The 


pancreas  juios  runs  through  a  number  of  small,  only  microscopically  visilios. 
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channels  Into  the  ge.il  bladder  Hunt)  ourrounded  by  pancreas  tissue  and 

by  this  detour  reaohes  the  duodenum  with  the  g_kx  gall. 

The  mouse  pancreas  consists  more  of  single  lobuli. 

b.  Histology 

The  laboratory  animals  liver  pancreeB  structure  hardly  differs  from 
that  of  other  mammals. 

The  regular  appearance  of  ceotroacinlc  cells  In  the  rabbit  should  be 

mentioned.  In  the  rabbit,  islets  of  Langerhana,  and  sometimes  even  the  gland 

cello,  contain  granulations  which,  according  to  research  by  hoh  and  Tekah&shi 

help  disolve  ammonia  potash  silver  solutions.  The  granulations  are  located 

in  the  protoplasms  either  perimiclearily ,  or  more  difuse.  They  are  most 

numerous  in  the  oells  on  the  perlplexy  of  the  islets,  while  usually  abeent  in 

the  center  of  the  islets.  *he  reaction  is  not  as  strong  in  the  rabbit  as, 

for  example,  in  man  or  in  the  pig.  An  important  granulation  Increase  develops 

after  hunger,  and  a  drop  results  after  resumption  of  food.  Takahasol  oould 

establish  an  increase  after  feeding  of  raw  meat  or  casein,  and  after  inject¬ 
or  insulin. 

ing  small  doses/  The  silver  reaotion  may  be  strengthened  by  the  acidosis 
resulting  from  an  addition  of  diluted  Uydroohlorlo  add.  The  reduction  capacity 
may  easily  be  halted  by  fixing  formalin  end  Muller's  solution.  According  to 
Takahashi  the  silver  granulations  are  not  identical  to  the  so  called  secretion 
grains,  however,  they  procuoe  the  resulting  silver  grains  by  penetration  of 
the  cell  reducing  substance.  No  silver  granulations  may  be  found  in  the 
centroaoine  cells  and  in  the  excretcry  duct  epithelia.  The  ductus  panoreaticua 
covered  with  simple  cylindrical  epithelium  contains  numerous  mucous  oells 
(R.  Krause ). 
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Kona  and  Takaluithi  found  silver  granulations  both  In  the  glonda  and  the 
ialeta  of  the  guinea  pig  ponoreae.  According  kx  to  Kull,  the  chramaffin  oello, 
deaoribed  In  oonneotion  with  the  guinea  pig  etomsoh  (p  66),  are  also  evident 
la  large  number*  In  the  perenchyno  end  in  the  penoretse  exorotory  duct. 

Kuooue  oelle  (Oppel),  glande  and  lunloa  propria  (Qpjel,  Kull)  ere  normally 
found  in  the  exoretory  ducta  of  rabbita. 

The  ailvar  reaotion  la  axtremely  low  end  see* time a  tven  nagatlv*  in  the 
laleta  of  Langarhana  of  the  rat. 

The  laleta  in  the  mouse  are  always  devoid  of  granulation. 


o 
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E.  Liver  and  Gallbladder 


I)>  Fh.  neaek  and  S.  Lauda,  Vienna 


1.  Normal 

The  macroscopic  structure  of  the  liver  and  gallbladder  of  the  research 
animals  under  consideration  differs  greatly  from  the  human  liver  beoeuae 
of  the  dlvlelon  of  the  orgun  by  deep  ri: -Okies.  Lepocr,  but  charoctaristlo 
differences  also  sxlst  among  this  laboratory  animals. 

a)  HabLiti  A  rignt  and  a  left  section  may  be  distinguished  in  the 
rsbbit  liver  (see  Figure  63)  (weight  according  to  wall  3  -  4^  of  body  veight)j 
both  differ  Individually  in  the  actual  dorealy  laid  main  lobo,  and  the  eooes- 
eory  lobe  lying  ventraly,  towards  the  diaphragm.  The  rig  .t  half  of  the  liver 
is  near  thla  main  lobe,  from  vhluh  a  lobus  gradratue,  may'  be  divided  (sea 
below)  by  means  of  a  liver  eeotion,  which  is  only  attached  to  the  main  lobe 
through  a  narrow  bridge,  which  divides  itself  into  the  large  lobues  oandatus 
and  the  small  lobus  pa pi 1 11 f oral s. 

The  liver  division  into  separate  lobes  takes  place  in  varying  measure¬ 
ments  and  also  in  various  ways  for  different  individuals. 

The  gallbladder  Is  usually  loos  ted  in  a  deep  furrow  whioh  does  cot  reaon 
the  front  edge  of  the  liver  on  th«  oandal  ventral  surfeoe  facing  the  atomaoh, 
near  the  medial  edge  of  the  right  mainlobe.  He  section  of  the  right  liver 
lobe  lying  medlaly  to  the  gallbladder,  whioh  produces  the  tie  with  the  left 
accessory  liver  lobes  by  means  of  a  bridge  diejoc^d  differently  in  its  eeotion 
close  to  the  diaphragm,  is  known  as  lobus  guadratus.  The  structure  of  tits 
hepetio  porta  run  along  the  right  rim  of  the  lobus  papilliformis  and  ventraly 
to  tits  attachment  of  the  lobca  oandatus.  The  duotus  oholedochus,  approx.  1$  cub 
vide,  lies  next  to  the  latter  and  the  arteria  hepatioa  ventraly  in  front  of 
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the  vena  port*,  and  usually  on  the  ductus  choledocnus.  The  vena  portae  geode 
a  large  branch  to  the  lobus  ceudatus  while  pasting  the  latter* a  medial  rim, 
and  finally  divides  into  a  number  of  branches  at  the  hepatic  porta •  Ihe 
arteria  hepatioa  is  a  branch  of  tie  arteria  gsetrodnodenalis,  vhioh  turns 
around  the  oundcl  pile  of  the  back  wing  of  tho  lobus  papilliformis,  which 
oaa*B  to  rest  on  the  front  surface  of  tho  vena  portae  and  of  the  ductus  he  pa¬ 
tio  ub  and  here  spllta  Into  smaller  branches  of  variouo  individual  types, 
whioh  lead  to  the  duooemua,  tu#  iyloris  and  to  the  liver  or if loo  (nrtoria 
hepotioa).  The  ductus  oholedoous  la  composed  of  the  Joining  of  a  number  of 
ductus  hepatiol  and  of  the  duotus  oystious  and  further  in  ite  trajectory 
picks  up  the  gall  duct  leading  from  the  lobus  o&ndatus.  It  terminates  into 
the  duodenal  section  near  the  pylorus. 

The  gallbladder  ia  a  flat,  relatively  small  structure,  which,  ae  no tea 
above,  ia  hurried  in  a  deep  liver  fold.  It  should  be  notioed  that  nearly 
3/4  e*«  oevered  by  the  right  principle  lobe,  therefore  ia  nearly  totaly  under 
peritoneal  cover,  with  the  exception  of  a  thin  atrip  \feoh  binds  it  to  the  lower 
eeotion  of  the  liver  surface  et  the  bottom  of  the  fold.  The  duotuo  oistycus 
la  nearly  bent  at  right  angles  at  its  place  of  origin  at  the  gallbladder  neck. 

It  aleo  rura  in  a  deep  liver  fold  which  constitutes  the  beginning  of  the  Forsa 
vesicas  feline  and  similarly  to  the  gallbladder  has  a  groai  circular  peritania). 
covering,  which  oooassionally  even  builds  c  mesentery  of  the  gall  duct  attached 
to  the  liver.  The  Vena  cava  Inferior  lies  close  to  the  medial  and  dorsal 
seotions  of  the  lobus  oandatus,  but  here  is  never  completely  sunk  into  the  liver 
tissue.  It  is  visible  for  e  short  apace  on  tne  upper  poe  of  the  ventral  sur¬ 
face  of  thr  lobus  oandatus  and  then  passes  behind  the  right  main  lobes  to  the 
hiatus  venae  cove#  ©f  the  diaphragm.  Is  the  area  of  this  eeotion  it  ia  eloaely 
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united  to  the  front  and  lateral  porta  of  the  Min  growths  of  the  lobus 
candatus  and  lobus  papilllfomis  and  only  attaohed  to  the  liver  in  a  very 
limited  way.  The  lobus  oandatua  has  an  independent,  strong  vena  hepatica, 
vhioh  immediately  opens  into  the  rising  vena  cava  inferior.  The  lotus  oandatua 
therefore  produces  a  gnasi  independant  liver  section  in  the  rabbit}  it  cou- 
aists  of  epeoial  portal  circulation  and  of  a  speoial  vena  hepatioa.  The 
lobus  oandatua  it  therefore  only  attached  to  the  remaining  liver  tissue  in 
a  limited  manner. 
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b)  Guinea  pigs:  The  guinea  pig  liver  ns  fer  as  lobe  construction  (Fig 
64)  is  built  in  a  manner  similar  to  the  rat  liver  disouased  below,  bearing 
in  mind,  that  the  latter  hae  no  jit  gall  bladder  end  therefore  no  lobus 
gnadratuo.  here  too  the  liver  is  divided  into  two  main  sections  by  the 
incisura  hepetia,  each  of  which  fells  into  a  dorsal  main  lobe  and  into  an 
accessory  ventral  lobo.  The  guinea  pig  liver  also  has  a  lobuB  oondatue  and 
papilliformis  equal  to  the  ret,  liver  in  else  and  etruoture.  The  gall  bladder 
represents  an  organ  the  else  of  a  small  cherry,  which  is  placed  in  a  deep 
fold  of  the  candal  surface  of  the  right  accessory  lobe.  This  liver  bed  reaches 
up  to  ths  front  liver  edge  and  seen  from  abovo  forms  a  semicircular  shelf  , 
in  vhioh  the  gallbladder  nrotudes  slightly  over  the  upper  cur .set  c. 
liver.  The  guinea  pigs  gall  bladder,  as  that  of  the  rabbit  is  nearly  com¬ 
pletely  covered  by  the  peritonlum,  while  the  gallbladder  bed  ie  covered  by 
the  peritonial  liver  cover  except  for  a  narrow  area  at  its  base  where  the 
gall  bladder  is  attached  to  the  liver  tissue.  Tho  gallbladder  therefore  is 
only  attached  at  its  most  ventral  sections,  in  a  fold  of  the  liver  tissue. 

The  first  aeotdons  of  the  ductus  oyatious  are  also  sharply  bent  in  the  ease 
of  the  guinea  pig,  and  here  too  tgfe  have  a  dvUul  9,  pe«itousnsu  which  forms  a 
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type  of  mesentery,  only  slightly  connected  tc  tho  lower  surface  of  the  liver, 
toseover  *  striking  duplicate  perltonial  uurfsc*  spreads  between  the  gall¬ 
bladder  end  the  duotue  cysticus  on  the  oci-  hand  ana  the  duodenum  on  the  other 
band,  which  originates  near  the  center  of  the  dorsal  surface  of  tho  gallbladder 
and  fro®  the  edge  of  the  duotue  eyatioua  facing  the  duoder.ua  and  la  dorsal/ 
attached  to  the  hepatoduodenal  ligament.  2he  ductus  hepatioue  passes  in  the 
left  end  ventral  eeoticn  of  tho  latter,  the  vena  portae  to  the  right  and 
alight!/  dorsal/.  The  duotue  oholadoous,  which  originates  it  the  confluence 
of  the  duotue  c/stious  end  the  ductus  hapatioi  and  is  slight!/  expanded  at 
this  point,  is  approx.  1  am  long  end  right  nwsy  opens  into  the  duodenal 
Motion  dose  to  the  stomach*  On  the  way  to  the  porta  hepatis  the  vem  portae 
eende  a  strong  branch  to  the  liver,  which  drops  into  the  fold  between  the 
lobus  oandatus  and  the  right  main  lobe,  and  soon  subdivides  Into  branohe 
directed  to  the  two  lobes  just  mentioned*  The  arterle  hepatic a,  e  branch  of 
the  arterle  gastropancreatioa  splits  into  a  number  of  branches  in  tho  liga- 
ntentua  hepa  tsduouenala . 

The  vena  oana  inferior  in  the  lower  medial  sections  enters  the  lobus 
oandatus,  runs  through  it  dee ply  buried  in  the  liver  tissue,  and  after  its 
exit  runs  along  the  back  surface  of  the  latter's  main  lobe,  and  only  attached 
to  it  by  tissue  in  one  part  of  the  circumference, 

o)  Rati  A  large  Fart  of  the  right  accessory  lobe  appears  under  the  right 
costal  arch  in  the  opened  ventral  cavity,  while  the  mein  lobe  oan  only  be 
seen  in  e  limited  area  end  1*  otheriwse  completely  covered  by  the  aocessory 
lobes.  The  medial  edge  of  the  right  lobus  aoosssorlss  runs  along  or  slightly 
to  tbs  right  of  the  msdiauiine.  Ihe  largest  seotion  of  the  liver  visible  when 
the  ventral  cavity  is  opened  is  formed  by  the  left  main  lobe}  the  letter's 
underside  nearly  complete 3y  cover e  the  entire  front  surface  of  the  atouach  up 
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to  the  pylorue.  The  underside  reaches  up  to  tha  right  mamillery  line,  where 
it  encounters  the  lovor  edge  of  the  still  visible  right  main  lobe  (Abl.  65). 

By  turning  the  ventraiy  disposed,  vingshaped  lobo  to  the  left  we  uncover 
the  elements  of  the  port*  hepotie:  Duotus  oholedoohus,  vena  portae,  arteria 
hepatica  and  the  hepatoduodenal  ligament.  They  ovidenoe  the  following 
contrasting  topography.  Tae  duatus  choledootus  whioh  ie  formed  by  the  com¬ 
bination  of  soveral  hepatic  duots  corresponding  to  the  various  lobes,  usually 
is  situated  ventraiy  and  on  the  outer  right  hand  side  of  the  portal  vein.  It 
is  eometirseB  3  to  4  cm  long  and  opens  deep  in  the  duoaenum,  after  reaching 
the  duodenum  and  passing  through  a  section  of  the  pancreas.  It  is  easily 
identified  as  a  strongly  thickened  thread  fiber,  smooth  silley  nhing  atruoture. 
The  hepaticus  which  opens  into  tha  cholodochus,  lying  next  to  the  duodenum 
la  part  of  the  lobue  papillifoirlB.  This  brenoh  bux  crosses  the  arteria 
haepetlca  and  the  vena  portae  ventraiy.  The  artorla  hepatica  lie6  closely  In 
front  and  slightly  to  the  left  of  tae  vena  portae.  Tho  convex  upor  liver  sur~ 
face,  whioh  mainly  conalBta  of  the  right  lobus  acoessoriuo,  becomes  evident  If 
one  lifts  the  costal  aroh  and  pulls  the  liver  down.  The  ligamentum  faloifome 
lo  equooxed  between  the  right  ana  left  lobuo  accessorius.  A  ligamentum  carover- 
lum  dextrum  is  not  evolved.  A  ligamentum  coranarlum  sinistrum  attaches  a  small 
piece  of  the  lobus  aoceaorius  and  the  left  main  lobe  to  the  cranial  edge  of 
the  left  aids  of  the  diaphragm.  Tne  opening  of  the  vena  cava  inferior  from 
the  liver  ia  located  at  the  point  where  the  convexity  of  the  right  and  left 
lobua  acceeaoriaus  meet  and  are  organically  attached.  The  save  is  located 
in  tha  dorsal  sections  of  the  lobua  csndatus  and  of  the  right  main  lobe  and  la 
here  completely  covered  by  liver  tissue.  A  gallbladder  ie  laoking. 
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d)  Mouse i  As  the  mouse  liver  is  mainly  constructed  like  that  of  the 
rat,  you  nay  oonslder  the  description  of  the  later.  The  mouse  liver  aleo  con¬ 
sists  mainly  of  two  main  lobes,  from  which  two  accessory  lobes  are  separated 
by  a  deeply  out  fold,  aDd  by  the  lotus  ca-.datua  and  lobes  papilliformis  vhioh 
are  built  Ilka  the  corresponding  rat  lobes.  These  too,  the  main  portion  of  the 
liver  consists  of  the  left  main  lobe  and  the  neighboring  lobes.  However  the 
following  differences  from  the  rat  liver  exist.  The  ligament  vhioh  streohes 
from  the  under  aurfsoe  of  the  lower  mnin  lobe  to  the  vantrally  lying  wing  of 
the  front  surface  of  the  small  stonach  curvature  is  exceptionally  thin  and  at 
apote  shows  dahisoenoea.  The  liver  is  only  attached  to  the  lowor  eurface  of 
the  diaphragm  in  the  small  area  next  to  the  vena  cava  inferior  by  a  ligamontum 
falicifoae.  A  lig amen turn  coronarium  ainistrum  as  well  as  a  ligamentum  ooronario® 
dextrua  may  be  absent.  The  mouse,  in  oonstrat  with  the  rat  has  an  egg  shaped 
gallbladder  the  siae  of  a  rioegraln,  lying  between  the  two  liver  lobea,  and 
which  is  sttaohed  to  the  incisure  hepatis  by  the  coat  outwardly  sections  of 
the  ligamentum  faloiforme. 

The  structure  of  the  liver  opening  are  aa  easy  to  reach  in  the  mouse  as 
In  the  rat.  Its  topography  is  identical  in  both  animals.  The  cutus  oisticus 
orens  Into  the  ductus  ehclcdcchus  on  the  liver  «id*  oi  tns  opening  of  s  ductus 
hepetiouc  leading  to  the  right  liver.  The  vena  cave  inferior  is  ettnehed  to  the 
beck  surface  of  the  liver  end  is  in  general  is  never  completely  covered  by 
liver  tissue  as  in  habitual  with  the  ret. 


h.  Histology 

1,  Control  Seotloa 

Certain  basic  consents  concerning  th*  gadcr::!  h. nr»  given  Hera, 
although  w«  oust  assume  that  the  general  histological  atruoture  of  rodent  liver*. 
The  buildi-ig-up  into  lobes,  the  dual  blood  supply  etc,  are  well  known  facts. 

The  liver  building-up  into  lobes  does  not  mean  that  the  organ  is  oomposed 
of  a  great  number  of  independent,  self  contained  units.  The  liver,  fetal y  a 
large,  oentroaoinoua  gland,  not  segmented  into  lobes,  is  later  cut  into  e  otiona 
by  inward  prolifaration  of  the  Clisson  oapule  binding  tissue,  vhioh,  however, 
in  general  does  not  cause  the  single  parts  to  loose  the  relationship  with  on* 
another.  The  email  lobe  therefore  produces  either  an  anatomical  or  a  functional 
unity.  Theile,  Weber,  Beal*  and  Krukonberg  have  shown  in  thorough  works,  that 
complete  separation  of  the  liver  lob*  is  not  only  pernicious  in  man  but  also 
in  rabbits,  rate  and  aloe.  The  interdependence  of  the  separate  lobes  verier 
in  olarity  with  the  different  types  of  animals,  the  isolation  of  oertain  liver 
sections  in  a  lobe  is  for  example  most  extensive  in  the  pig. 

The  lob*  oonatruotion  is  usually  quite  easily  recognised  among  the  animals 
under  consideration,  but  a  separation  of  the  single  lobes  by  strands  for  binding 
tissues  may  not  always  be  found.  The  lobes  often  overlap  without  limitation 
and  narrow,  perlfportala  zones  are  only  to  be  found  in  the  region  of  the  large 
gall  duct,  vhioh  are  brought  into  evidence  by  binding  tissue  collaring.  There¬ 
for*  when  non*  of  the  speoiee  under  study  show  structures  of  isolated  lobes,  a 
comparison  of  the  rabbit,  guinea  pig,  rat  and  mouse  livers  will  still  show 
certain  differences  with  respeot  to  the  atruoture  of  periportal  fields  and  the 
separation  of  lobes  from  one  another. 

Only  vary  small  perlfortals  vessel  from  larger  gall  duo to,  may  be  found  in 
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the  mouse  an d  rat  and  vary  spare*  areas  of  binding  tissue,  which  appear  as  small, 
parenchymatous  lslata  exist  be two an  several  lobe a  bordering  01  on#  another. 

Vo  periportal  binding  tissua  flections  completely  enclosing  the  lobe  and  no 
ladles tlom  o f  the  latter  nay  be  seen  between  the  lobe*)  the  lobe*  border  on  one 
another  with  no  definite  dellniatioa.  lbs  recognition  of  a  centra)  vein,  limit 
of  the  parenchyma  section  which  Is  part  of  a  lobe,  presents  great  diffioultiec 
for  the  inexperiences,  and  even  the  experienced  rune  Into  lneurpaa sable  obsteolea 
during  attempts  at  a  nor#  definite  dellnlation.  The  circumstances  are  a  little 
different  in  the  oaaa  of  the  rabbit  and  the  guinea  pig,  where  a  definite  seg¬ 
mentation  of  the  liver  parenchyma  into  lobes  ie  dearly  visible  with  a  magnify¬ 
ing  glass.  This  is  even  more  definite  with  the  guinea  pig  than  with  the  rabbit. 
Sven  when  this  area  ie  only  limited  by  a  definite  binding  tissue  in  certain 
aeotions  of  the  lobea  and  is  profuse  in  others  ths  relative  quantity  of  binding 
tissue  in  the  animals  mentioned  still  remains  en  identifying  mark  as  compared 
to  the  rat  and  mouse.  One  must  not  take  this  to  mean  that  the  rabbit  and  guinea 
pig  lobes  are  separated  into  Isolated  parenchyma  sections  by  periportal  strands 
of  binding  tissue)  here  too,  es  shown  above,  there  are  numerous  links  among  the 
various  lobee  of  the  liver  oellular  t^-ubeoulumj  it  la  also  impossible  to  speak 
here  of  the  units  of  parenchymal  glands,  bntiputoks  However,  binding  tissue 
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•trains  in  rabbits  definitely  show,  that  single  binding  tissue  threads  sxn  from 
one  periportal  field  to  the  next,  end  enoirde  the  lobes;  these  binding  tissue 
threads  are  often  i iterrupted;  the  lobe  delimitation  is  therefore  not  oomplete. 

The  fiber  often  vanishes  completely  et  e  certain  distance  from  the  periportal  area, 
while  the  binding  tissue  le  only  quite  apparent  at  other  plaoes  as  stated  above. 
The  strands  enoiroling  the  guinea  pig  lobes  are  more  evident.  However,  the 
intertwining  of  the  liver  cellular  trubiculum  in  neighboring  lobes  is  also 
evident  here  under  strung  magnification ,  The  delimetion  is  therefore  not  com- 
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piste,  despite  the  faot  that  very  definite  differences  exist  between  rat  and 
mouse . 

The  demarcation  line  among  lotes  ae  shown  above,  la  not  only  created  by 
interposition  of  strande  of  connective  tiasue  but  al80  by  a  number  of  other 
circumstances)  this  ie  core  true  in  the  case  of  the  guinea  pig  and  rabbit  then  in 
that  of  rat  and  mouse.  As  the  venae  oentrsles  runs  in  different  directions  to 
the  area  the  liver  ospillaries  draw  in  a  gnaai  perpendicular  direction  to  the 
oorreaponding  liver  lobe  axis,  the  cellular  trubeculi  of  the  liver  and  the  cap- 
illsrlea  of  the  various  lobes  meet  at  their  bordera  from  different  directions, 

•o  that  the  border  area  may  be  recognized  despite  overlaplng  of  the  liver  cellu¬ 
lar  trubeoull.  A  Ifathax  further  oircumstanoe  becomes  apparent  under  weak  mag¬ 
nification  i  the  liver  cells  are  often  smaller  near  the  edge  of  the  lobes,  the 
grains  are  therefore  thioker,  so  that  more  intensive  grain  coloring  aeon  under 
weak  magnification  in  certain  areas  of  the  field  of  vision  indicates  lobe  borders* 

Mainly  in  the  case  of  the,  guinea  pig  for  example,  theliver  section  immersed 
in  a  hemal lun-eoeiupreparation  does  not  only  appear  becauss  of  clearer  strands  of 
connective  tissue,  but  also  through  this  core  intensive  blue  stain  corresponding 
to  the  grain  coloring  of  certain  sections  severed  into  lobes.  The  number  of 
copper  cells  also  seems  to  have  increased  in  vus  area,  however  a  complete  sep¬ 
aration  of  lobaa  is  also  Impossible  in  the  guinea  pig)  this  is  especially  true  in 
the  oase  of  lobes  in  which  the  central  vain  runs  more  or  lees  parallel  to  the 
lino  of  incision. 

In  this  respaot  there  are  no  great  differences  between  rat,  mouse,  guinea 
pig  and  rabbit,  A  schematic  vien  of  a  liver  osllul&r  trubeculum  shows  in  the 
first  place  two  rows  of  liver  cells  placed  sine  by  side,  which  in  their  center 
encircle  the  gll  oapillariea.  However,  according  to  thie  view  a  liver  cellular 
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Trubeoulua  may  be  produced  by  *  chance  Joining  of  single  cello,  which  following 
A  given  direction  of  lnciaion  ere  enclosed  by  capillaries  on  both  sides.  These 
liver  eells  are  is  oontaot  with  other  liver  calls  in  e  direotipn  perpendicular 
to  that  of  incision  under  production  of  gall  capillaries.  The  so-called  liver 
cellular  Trubeouli  era  not  in  themselves  periplericaly  restricted  to  the  peri¬ 
portal  area,  but  on  the  contrary  often  pass  into  liver  cellular  Truheculi  of 
other  lobee,  a  fact,  which  arises  from  the  description  of  the  slightly  evidenoed, 
often  nearly  absant  deoarkation  between  lobes.  Such  over loping  is  so  common  among 
rat  and  mouse  that  a  lobe  debarkation  oen  usually  not  be  given  at  all)  small  zones 
of  noaregular  cell  arrangements,  which  oontinue  the  connection  with  nelghbu-irg 
Trubeouli  and  clarify  the  lobe  debarkation,  are  only  caused,  as  described  ebo'-t- 
wben  liver  cellular  Trubeouli  {till  in  different  directions  to  one  another.  But 
a  aharp  damarkation  can  not  even  be  found  in  the  rabbit  end  guinea  pig,  with  the 
exception  of  the  definite  reach  of  a  large  periportal  fldd.  Overlaping  liver 
oellular  trubeouli  nay  be  seen  as  soon  as  the  interlobular  connective  tissue 
splits  into  threads.  There  ie  no  baeio  difference  in  the  construction  of  a  liver 
oellular  Trubeouliun  in  the  guinea  pig,  rabbit,  rat  and  mouse.  As  indicated  above, 
the  width  of  the  liver  oellular  Trubeculiua  is  often  composed  of  only  one  cell  and 
this  appears  to  be  the  rule  in  the  horizontal  section  of  the  lobe  near  the  oentral 
vain,  while  the  Trubeouliun  forks  towards  the  periphery.  An  Inspection  of  a  greater 
number  of  preparations  might  impress  one  with  the  faot  that  the  uonooellular  liver 
cellular  Trubeouliun  is  rarely  found  in  mouse  end  rat,  a  diooovery  which  may  only 
be  clear ed  up  by  reasene  of  a  wider  mesh  capillary  net  among  these  animals.  We 
may  ooaolude  from  the  preoeding,  that  single  aona  Trubeouli  never  cross  the  entire 
lobe  to  the  lobe  periphery,  sinoe  the  Truboculium  ie  only  an  optioal  oroae 
section  in  tba  alveolar  structure  of  the  parenchyma. 


2.  Special  Section 

a)  The  Liver  Capsule 

The  liver  oapeule  of  a  number  of  studied  animals  consists  of  a  thin, 
evenly  wide  layer  of  strands  cf  connective  tissue,  In  which  the  presonoe  of 
elastic  strands  was  not  noticed.  The  fact  that  the  liver  oapsule  or  that 
Its  capillary  endothelia  encloses  the  spjarently  blind  ends  of  the  liver 
capillaries  in  the  aret.  between  two  livor  cellular  trubeoull,  appears  of 
lnterent,  The  liver  ciroulatory  eye  tea.  in  certeiu  areas,  doos  not  only 
reach  tlie  liver  oapaule  with  these  capillaries  but  larger  veins,  central  or 
Interlobular  veins  are  also  to  be  found  under  the  capaulw  (especially  in  the 
rabbit.  All  these  circumstances  are  most  evident  by  use  cf  Mallory's  pre¬ 
paration. 

b)  Protoplasm  of  livar  cells 

As  the  plasma  structures,  which  we  observed  in  sectional  u  operr tlons, 
are  artifacts  produced  with  regularity,  the  untreated  cell  study  .'nay  bast  be 
compered  to  the  actual  relationships  about  to  follow.  Cell  structure  by  the 
usual  histological  technique  -  we  oho<>oe  the  Hematoxylin-Looine  stain  eftar 
formaline  fixing  -  will  be  dlsoussod  below.  Constant  differenaee  appear  among 
the  various  types  cf  animals,  ■  fact  which  may  be  of  importance  to  the  animal 
researcher  under  certain  oircua3tances. 

Rebblti  The  liver  oell  protoplasm  is  in  general  strongly  granule ted. 
however,  finer  protoplasms  areas  also  exist  next  to  the  rough,  an  irregularly 
shaped  porous  area  may  be  seen  between  these.  A  lumpy  oytoplesma  also  exists 
where  the  latter  reoedes  and  where  the  protoplasm  seems  homogenous  under  weak 
magnification. 

Guinea  pigs  The  circumstances  are  similar  to  these  of  the  rabbit,  with 
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th*  difference  that  ohanges  in  V.*  plasma  structures  batuoen  lobe  cantor  and 
periphery  ere  not  uncommon.  The  centrally  looatod  celle  have  a  rough  plasaatio 
web  structure,  correspondingly  rough  protoplasms  etrata.  Tho  cells  nearing,  the 
periportal  area  evidenoe  a  thlok,  rough  or  uniformly  fine  granulated  pxoto- 
plaae.  However,  there  ere  exceptions  to  this  rule. 

Rati  The  protoplasm  ie  almost  uniformly  finely  granulated  In  tingle  oelle, 
hut  the  rough  etrata  with  webb  etructure  predominates  as  with  the  rabbit. 

Mouse «  The  cirounstanoes  here  are  oo  very  differont  from  those  in  other 
types  of  aniawls,  the*  wven  an  isolated  cell  may  be  reoognizod  as  a  mouse  liver 
oell.  The  protoplasm  la  usualy  strongly  segmented,  apparently  preolpltated 
Into  variously  Intensively  oolored  strata;  these  are  goneraly  connected  by  a 
fine  network.  This  nucleus  often  appears  to  be  freely  lying  in  an  empty 
spaoe.  The  question  of  the  nature  of  the  etrata  constituting  the  plasma  will 
not  be  taken  up  here.  In  connection  with  tho  protoplasm  glykoger.e  contents, 
pleas*  refer  to  the  correspor  ' <ng  chapter.  It  should  be  stated  .  albumin 
granola  have  been  evidenced  in  the  liver  oell  by  nethylgreen  -  Ryreuine  stain, 
On  which  subject  exists  s  voluminous  literature  (berg,  Paachleia). 

The  llvar  Call  Nucleus t  Tne  nuclei  are  naver  marginal.  In  the  oaae  of 
Ccu tie  nuclei  nno lei  srs  gligo t, iy  Dsiov  non^-sl  oi*#.  Tn«»  moni*  BLiikxtu; 
differanoe  possibly  consists  in  the  fact  that  the  mouse  nuolei  vary  greatly 
is  time  within  the  same  area,  and  that  nuclei  may  be  found  next  to  th >se  of 
normal  sisa,  which  reach  a  site  3  times  greater  than  the  rest.  The  following 
data,  of  importance  in  connection  with  thi  number  of  liver  oell  nuolei  has 
been  assembled  from  literature.  Bridge  found  numerous  cells  with  two  nuolei- 
our  personal  observe ti  -- .i  corraborate  hia  findings.  Boha  and  Davidoff  dis¬ 
covered  a  predominance  of  binuclear  celle  in  the  liver  of  oertein  rabbits, 
finely  Tublai  Cohn  discovered  from  two  to  four  nuolei  In  liver  oells 
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3  to  9  tinoo  over  normal  taken  from  rabbits  fed  on  grass  and  oats.  Ho  «1bo 
observed  olear  mitosis  in  these  oases.  This  disoovery  appoars  of  importance 
since,  as  shown  by  Bisoierro  and  Vassal*,  mitoeoe  are  extremely  rare  In  the 
liver  cello  of  grown,  healthy  animals.  Figures  which  correspond  to  a  diraot 
division  are  found  more  generally,  Lukjenow  believed  that  he  could  prove  a 
dependence  of  the  nucleus  number  on  nourishment,  as  blnuoloar  cells  in  mioe 
increassd  in  numbors  under  mors  inter, oive  fat  nouriahmont.  We  were  able 
to  eotablish  the  occurrence  of  3~nuclear  cells  in  a  rabbit  once,  and  even  though 
not  regularly,  found  binuoleer  cells  in  other  animal  typ*»s.  The  occurrence  of 
plural  nuclei  during  cell  reproduction  has  been  described  by  various  authors. 

From  two  to  four  nuclear  bodies  may  bo  found  among  the  animals  under  dis¬ 
cussion.  They  are  moat  easily  studied  with  us*  of  heidanbain’s  sualn,  or  by 
application  of  Kolmer's  modification.  They  are  not  necessarily  always  round, 
may  also  evidence  a  single  shaped  appearance  and  are  of  varying  site.  The 
nucleus  chroaatlvo  structure  generally  appears  extremely  porous  end  very  finely 
granulated,  this  ie  especially  true  in  the  case  of  neidenhain  3  stain.  Occasion¬ 
ally  it  may  also  conelat  of  rough  threads,  ho  differences  were  found  in  the 
chromatlve  structure  of  various  animals.  The  ohromative  is  equally  distributed 
in  the  nucleus  and  does  nut  appear  to  be  greatly  accumulated  at  the  edges. 

Under  normal  conditions,  we  were  unable  to  establish  any  evidence  of  degenera¬ 
tion  in  the  various  animals  from  the  point  of  view  of  pyknoeis  and  ehexie. 
According  to  Sohleter  the  cuolous  treetsd  with  sublinate  or  pikrinsublinate  - 
glaoial  acetio  aoid  shows  a  mainly  homogeneous,  clveolar  structure. 

The  Call  Cwnillarlesi  The  age  old  dispute  on  the  existence  of  gxak  gall 
capillaries  may  be  considered  finally  astlxlai  settled,  in  bo  far  as  suoh  nets 
are  the  rule  among  rodents.  It  is  impossible  to  consider  the  pertinent  liter¬ 
ature  in  this  work,  but  on*  la  referred  to  Oppel's  final  compilation  on  the 
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subject,  mainly  dwelling  on  the  dispute  between  Retslus  on  the  o^t  hand,  and 
baring  and  V.  Eberth  on  the  other. 

(Figure  66,  Rabbit  Call  Capillaries,  Colgl  m.% tnod ) . 

The  Accuracy  of  the  view-pint  on  the  exiBtenoe  of  gixt  gall  oapillariee 
in  the  animals  we  studied  la  easily  proven  by  paaperation,  subjected  to  the 
Golgi  method  (see  Figure  66).  A  great  number  of  independent  nets  may  be  found 
in  certain  areas  of  both  rat  and  mouse  as  well  as  in  the  guinea  pig  and  rabbit. 
At  times  one  even  gate  the  Impression  that  there  exists  a  s uall  number  of 
blind  end  and  side  branches.  This  is  particularly  the  oase  in  thicker  saotions 
which  are  aioroooopically  studied  at  an  average  section  height,  or  in  which 
the  gall  oapillariea  ara  followed  through  the  section.  Even  though  Von 
Mollendorff-Stohr,  while  describing  the  human  liver,  feel  authorised  to  state, 
that  the  number  of  nets  is  in  no  way  as  great  as  would  be  assumed  during  study 
of  certain  fine  eeotiona  under  weak  magnification  -  the  authors  in  question 
best  this  on  the  fact  that  the  nets  are  only  simulated,  by  the  tig-xagglng, 
small  o ana la  with  aids  branches  criss-crossing  at  various  levels  -  this  was 
in  no  way  true  for  the  types  of  animalu  we  studied.  The  number  of  actual  nets 
is  oertainly  extremely  high,  We  would  also  like  to  remark,  that  thiok  sections 
give  more  accurate  pictures  than  thin  areas,  since  the  quantity  of  intact, 
uncut  nets  may  only  be  found  in  e  relatively  low  number  in  thin  sections. 

However,  there  is  no  doubt  that  blindending  side  branches  of  the  gall 
capillarlos  exist  among  all  the  animals  under  consideration.  The  diameter  of 
these  side  branones  is  equal  to  that  of  the  main  vessels,  a  fact  which  indicates 
that  this  ia  not  a  question  of  intracellular  secretion  capillaries  described 
by  various  authors.  The  side  brenohae  ara  of  varying  lengt  and  at  timsu 
reach  the  else  of  the  liver  cell  cross  Booties.  Their  exlremsties  may  terminate 
in  small,  buttou-lika  broedanings-  The  side  branches  of  two  stain  oapillariea 
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running  parallel  to  ono  another  In  the  liver  cellular  Trabeculum  intertwine 
in  that  area.  Aside  from  these  evident,  blind  ending  capillary  side  branohes 
which  reach  into  the  liver  oells,  snail  protrusions  may  be  found  \p  th-r  Cclgi- 
proparatlon,  ofton  appearing  «s  dots  along  the  main  and  Blue  jranohos,  and 
only  visible  under  strong  magnification,  which  correspond  to  the  grovthe  dee- 
cribed  ae  intracellular  sacration  capillaries.  The  nature  of  these  protru¬ 
sion*  may  not  be  ascertained  with  the  Golgi  preparation  ee  oellular  borders 
can  not  be  perceived,  but  the  laot  that  these  protrusions  ere  thickly  grouped 
around  the  capillaries  allows  cna  to  assume  with  certainty  that  these  protru¬ 
sions  actually  represent  the  ao-oalled  oellular  structuree.  The  large  capillary 
side  branches  described  above  at  ti.ma  evidence  e  dichrotonuocl  forking,  possibly 
resulting  in  a  button-lika  swelling  of  both  ends.  It  must  finally  be  eaid  that 
both  side  and  main  gall  capillary  branohes  may  be  stretched  out  or  sinuous. 

The  last  Uase  might  be  conditioned  by  artifacts  which  will  be  considered  at 
latar  date. 

Homogenous  results  vert  not  obtainable  in  specif io  preparations,  by  the 
Golgi  method  and  conclusive  results  on  the  existence  of  such  an  intracellular 
system  of  vessels  oould  not  be  reaohed  by  the  Ota mi  method,  of  which  we  will 

•peak,  below. 

In  oonneotion  with  the  question  of  an  independent  gall  capillary  wall; 
and  with  direct  reference  to  Oppel’s  theory,  we  weald  like  to  state  the  fact, 
that  while  using  the  usual  reaearen  method  we  sew  no  membrane  propria  in  any 
of  the  animals  we  studied.  We  must  therefore,  most  probably  deny  the  existence 
of  the  latter,  When  the  liver,  as  ia  generally  accepted,  is  reduced  to  a 
tubular  structure  in  tt  last  extreme,  the  gall  oapilleries  constitute  thu 
gland  '  lumita,  the  liver  cells  of  their  wslls,  and  the  lypothesi*  of  a  meo- 
bz'ane  propria  separating  lumen  and  cell  would  be  llogloal  &  priori . 
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No  b.tsio  difference  exists  in  the  gall  capillary  morphology  of  the 
rabbit,  guinea  pig,  rat  and  mouse  for,  as  shown  above,  the  system  ooneints 
of  nets  ending  In  large  and  small  blind  aiud  brenchea,  in  all  animals,  never¬ 
theless  a  comparative  study  of  the  morphology  results  in  certain  differences, 
which  aooording  to  our  teats,  may  be  given  as  folloueJ  the  mein  differenoe 
between  the  rabbi te  and  other  animals  ia  the  fact  that  the  gall  capillary  net* 
are  comparatively  few,  a  fact  which  ia  evident  even  when  considering  a  thicker 
section  of  medium  height  (see  above).  The  blind  ending,  large  branches  cross 
beyond  the  nets  in  all  cases.  Also  interesting  is  the  fact  that  the  larger 
gall  ducts  ars  strongly  intertwined  in  many  areas  cf  the  preparation  -  because 
of  vhion  rabbit  livar  is  easily  identified  in  Golgi  preparations  -  and  that  the 
assail,  so-called  intracellular  gall  duct  protrusions  are  much  more  numerous 
than  in  other  animals.  From  a  technical  stand  point  we  should  finally  point 
to  the  faot  that  rabbit  gall  capillaries  in  oontre£  witn  those  of  the  guinea 
pig  are  difficult  to  identify  when  subjected  to  the  Golgi  method  and  that 
only  small  areas  of  the  same  section  generally  react  to  stain.  The  stronger 
Intertwining  of  the  gall  capillaries  may,  as  shown  above,  be  considered  an 
•rtlfaetj  however  the  relatively  constant  result  only  in  the  caca  cf  the  rabbit 
Ixx  a  way  points  against  this  opinion.  Differentiating  morphc.log  iosl  data  may 
met  be  established  with  certainty  fur  Use  guinea  pig,  rat  end  mouse.  The  rat 
liver  may  possibly  hav*  oligntly  rougher  r.ats  and  relatively  less  side  branches, 
kt  stated  previously,  one  may  also  bring  gk  gall  capillaries  into 
evidence  by  use  of  certain  Hematoxyline  etains.  Even  though  the  use  of  this 
process  helps  clearly  understand  the  relation  of  the  gall  capillaries  to  the 
liver  cells  -  a  great  advantage  over  the  Colgi  method  -  according  to  cur 
•xperiaenta  it  bs.e  the  disadvantage,  that  it  is  not  uniform,  and  that  it  often 
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Tails  with  certain  types  of  ar.innls.  While  ono  usually  obtu'n3  clear  rabbit 
gall  duct  picturec  by  this  method,  guinea  pig,  rnt  and  nouGQ  prejarationa  rat 
can't  la  used  iu  Hit  study  of  tho  cnuillor  gall  ducts;  U.ic  le  partly'  looauso 
the  livor  cellular  protoplasm,  or  tic  plastoGonc  of  tho  loot  named  cnirnls 
staia  strongly,  keeping  tie  gall  duct  otruo lures  from  apj-ccring.  Habllt  pre¬ 
parations,  as  stated,  produce  clear  pictures.  Tho  gall  capillaries  run  either 
cross  ways  or  in  length  between  the  livor  colls.  Ono  clearly  good  that 
diohotocicaly  separated  gall  duct  capillaries  ovontuiilJy  will  torrinate  gm  a 
liver  cell,  icagos,  which  may  bo  caused  by  the  impression  of  dichotor.icaly 
forked,  intracellular  capillaries.  An  exaot  study  of  ti  c  preparations  indi¬ 
cates  that  this  is  not  tho  cusg.  Thlo  loads  to  the  conviction,  that  these 
images  correspond  to  curface  sections  including  the  topmost  cellular  surfaces, 
that  the  vessels  in  question  aro  buried  deep  in  tho  liver  cells  and  that  they 
represent  interveilular  gi.ll  capillaries.  In  the  first  place,  this  is  based 
on  the  fact  that  one  cannot  perceive  any  blood  capillaries  entering  the  liver 
oell  at  a  sano  level,  and  that  the  nuclei  of  tho  corresponding  cells  are  invari¬ 
ably  located  higher  or  lover.  The  inlerculiular  atructureo  oritically  discussed 
above,  con  not  even  ie  found  with  certainty  by  tho  Hematoxylins  methods. 

lhe  passage  of  gall  capillaries  into  gall  ducts  la  clearly  seen  in  Golgi 
preparations  (see  figure  67),  The  passage  is  generally  quite  sudden.  Thie 
pasooge  is  rarely  seen  with  staining  methods  which  bring  out  the  liver  cells, 
ss  also  stated  by  Von  Mollendorff  among  other  things.  According  to  this  author 
the  cylindrical  cells  of  the  gall  ducto,  alternated  into  a  thin  strata  of  the 
epithelial  cells  unite  directly  onto  tho  liver  oellular  trutlculi.  '• 

\ 


V 


I*CgJt  Soli  duals.  Gallbladder  and  Ferlrortni  Area 
Tho  situation  in  the  rabbit  ia  the  following i  as  desoribed  in  the 
chapter  on  gall  duct  oapillaries,  a  number  of  capillaries  Join  to  form  email 
gall  duct*.  Tha  area  of  Junotion  is  either  in  the  peripheral  sections  of  the 
lobe*  or  more  often  in  the  periportal  field.  Tha  small  gall  duote  are  ooated 
In  a  flat,  endothelial,  one  row  epithelium,  which  noon  changes  into  a  cubic, 
and  with  the  gall  duct  growth  in  sise,  into  a  uniform,  which;  one  row  cylin¬ 
drical  epithelium.  Beside  the  normal  epithelial  cells  in  the  duotus  hopatious  of 
the  rabbit,  Tobioaa  Kohn  distinguishes  large,  swollen,  light  cells,  which  ore 
not  to  be  found  in  intraportal  aeotions,  and  finally  Transition  forms  between 
these  light  and  the  dark  cells.  Tha  total  leak  of  fat  in  tha  epithelium  of 
the  rabbits'  extra portal  gall  duct  section  ia  striking  in  comparison  to  the 
abundance  of  At  in  oamlvorous  animals. 

According  to  Henaut,  a  cross  section  of  a  rabbits'  duotus  oholedochus 
(near  the  opening)  evidences  acinous  glands  in  tha  muoosa  under  tha  epithelium, 
followed  by  layers  of  flat  threads  of  nusole  in  various  directions,  and  finally 
connective  tissue.  The  glands  are  serous.  Muoous  glands  mouth  at  tha  base 
of  the  longitudinal  fold.  The  surfaoe  epithelium  is  cylindrical  with  a 
striped  articular  border.  Numerous  mucous  glands  are  located  at  the  level  of 
Veter's  ampullae,  they  are  differentiated  from  the  Brunner  glands  by  tha  faot 
that  tha  latter's  glandular  basis  is  ooated  with  granular  cells. 

The  gall  bladder  mucous  cover  evidences  a  clear  matted  structure,  with  a 
limited  number  of  serous  glands  in  the  submucosa. 

The  topographical  structure  of  the  guinea  pigs'  small  gall  duots  is 
similar  to  that  of  the  rat  (oee  below);  here  too,  small  duots  may  be  found 
in  the  periportal  sections  of  tha  lobes,  most  of  tha  remaining  gall  duots  are 
teen  in  the  periportal  chambers.  Similar  circumstances  exist  in  connection 
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with  the  gall  duct  epithelium;  the  larger  the  gall  duct,  the  higher  will  be 
the  epithelium.  However,  since  the  epithelium  of  the  small  gall  ducts  is 
oubio  and  ohangea  into  a  high,  vory  uniformly  constructed  cylindrical  epithelium 
in  the  larger  ones,  a  margined  difference  exist  from  the  rat.  The  nuolei  lie 
et  the  base  of  these  cells,  the  frcotion  aet  in  a  lumen  direction  is  filled 
with  a  homogenous  protoplasms.  The  cytoplasm  appears  to  have  swelled  in  a 
cellular  oup  manner  in  eingle  cells  of  the  large  gall  ducts;  the  protoplasm 
Is  roughly  vacualated,  unregulerly  granulated  seoretions  (muoous?)  may  be 
seen  in  eingJe  Vacuoles  stained  with  hematoxyline.  The  last  oeila  described 
are  rare.  The  coating  of  the  largo  gall  ducts  may  be  out  up.  Aooordlng  to 
all  appearances,  the  small  intsraclnous  gall  ducts  in  the  rat  result  from  the 
union  of  gall  capillaries  and  also  from  very  small,  epithelium  oovered  gall 
ducts  originating  in  th«  lobe.  The  epithelium  of  the  smaller  interlobular 
gall  ducte  ie  not  constructed  from  oubio  epitholia  as  in  the  rabbit,  but  mostly 
from  stretched  out,  endothelial  cells.  Even  the  latter's  nuclei  are  drawn 
out  and  remind  one  up  to  a  point,  of  the  hupffer  etaroelle.  This  eplthelulm 
only  changes  to  a  cubic  form,  after  the  union  of  a  large  number  of  such  eta 

into  larger  ones.  The  nuolei  round  off,  the  cells  become  higher,  lhe 
epithelium  of  the  final  gall  duot,  according  to  Ranvier,  evidences  cylindrical 
calls  and  between  these  oells  broadened  near  tbs  base  with  intermediate  forme 
between  the  two.  The  membrane  propria  of  the  email  gall  ducts  Is  constructed 
from  a  layer  of  connective  tissue,  with  nuclei  lying  perallel  to  the  flat, 
endothelial- type  gall  duot  epithelial-cell  nuclei  and  only  differ  from  the 
latter  beoause  of  their  more  compact  struoture. 

The  hepatici  are  rather  large,  canals,  covered  by  a  eingle  layer  cylindri¬ 
cal  epithelium,  looated  within  the  liver  capsule  in  the  liver  parenchyma.  The 
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periportal  connective  tissue  is  exceptionally  rich  in  the  immediate  vicinity 
of  the  canal,  the  nuclei  ere  exceptionally  oonjeot  within  the  connective  tissue 
end,  in  their  morphology,  ere  hardly  different  from  the  nuolei  of  smaller  gall 
duot  epithelia,  Inoisions  of  the  ductus  oboledochus  immediately  after  its  udbcfc 
exit  from  the  liver  end  at  e  distance  from  the  liver  opening,  in  the  area  near 
the  main  gall  duot,  abow  a  great  number  of,  perpendicularly  cut,  smaller  duote 
the  formation  of  whloh  can  not  be  explained  without  i-irther  research.  The  per¬ 
pendicularly  cut  smaller  duots  first  appear  as  protrusions  from  the  oholedoohus, 
which  may  correspond  to  the  Lusohka  duots  in  other  animals'  gill  bladder  wall. 
These  cross  sections  may  however,  contain  small  gall  ducta  which  run  into  the 
oholedoohus.  In  this  respect  one  may  put  forth  the  fact  that  a  great  number  of 
small  gall  ducts  exist  in  the  seotlon  of  the  liganentum  hepatoduodenal*  nearest 
the  liver,  which  are  obviously  connected  to  the  main  duot.  More  precise  study 
of  this  question  appears  necessary. 

The  mouse  gall  duots  are  so  very  different  as  far  as  the  epithelium,  from 
the  ones  of  the  other  animals  studied,  that  the  mouse  livermay  be  identified 
ty  this  characteristic  only.  The  epithelium  not  only  of  the  smallest  but  even 
of  the  largest  gall  ducts  in  the  periportal  area  is  low,  endothelar,  in  the 
larger  gall  duots  it  reminds  one  of  the  endothelial  coating  of  the  spleen  sinus 
and  only  changes  into  e  cubic  epithelium  in  the  large  intraheptal  gall  duote, 
ywd  only  assume  a  cylindrical  character  in  the  extraha petal  gall  duote  end 
in  the  gell  bladder.  The  nuolei  remain  quite  lerge  in  relation  to  the  proto¬ 
plasm,  the  wide  protoplasm  band,  whloh  may  be  found  in  e  lumen  direction  in  the 
other  animals,  does  not  exist.  Serous  and  mucous  appendloular  glands  are  not 
to  be  found  intrahepatically  in  the  mouse.  Thorough  research  la  necessary  in 
connection  with  the  appendloular  glands  of  the  extrahepatlo  duct. 
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Wa  nay  make  the  following  r« -  urks  in  connection  with  gall  duct  musole 
structure.  We  were  able  to  determine,  with  certainty,  flat  muscle  structure 
In  the  mouse  choledochua  and  in  the  scalier  gall  duoto.  The  ret  c .  etory 
gall  duct,  according  to  Ranver,  hna  no  flat  musole  threads,  t  ■>  v.-li  la  built 
of  longituuinal  bundlea  of  connective  tissue,  mixed  with  elaeU.c  threads,  which 
are  arranged  along  the  duct  axis  In  longitudinal  net-like  roeshos.  The  guinea 
pi6  duotua  choledochua  and  cyaticua  have  c  conaiderable  layer  of  nuaole  (Variot), 
more  thorough  research  ie  ctill  necessary  vith  resect  to  the  muscle  atruoture 
of  smaller  ducte.  liendriokoon  did  thorough  research  in  the  various  nueole 
layers  of  rabbit  exoretory  duota  ae  compered  with  tnose  of  deg  and  nan,  and 
arrived  at  the  following  conclusion  with  respect  to  the  rabbit  (quoted  aooording 
to  Oppel)t 

"The  duotua  cystieus  and  hepaticus  have  a  cross-,  a  length-  end  a 
dlagonal-musale  layer j  The  duotua  oholedooua  only  a  cross-  and  a  length-auecle 
layer,  bach  duotue  preserves  it3  typical  structure  at  the  Joining  point  of  the 
ductus  cystieus  hepaticus  and  oholedochuej  the  walls*  of  eaob  pass  into  that 
of  the  next,  Ua  were  able  to  establish  the  existence  of  flat  muscular  thread* 
in  the  interhepatic  gall  ducts  of  the  rabbit  both  in  Cieaon-  and  in  Mallory- 
preparations 

intensive  reseeroh  by  Doyon  exists  in  connection  with  the  musole  etruoture 
of  the  gall  bladder  wall.  It  ia  a  question  of  oral  and  elliptical  meshes, 
unlike  those  of  other  animals,  for  ex.  dog,  cat,  pigeon  which  6re  muscle  bundels. 
grouped  together  from  a  limited  number  of  main  directions,  vhioh  strongly  cut 
into  one  another.  Aooording  to  Hendrickson  the  rabbit  gall  bladder  hes  3  layers 
of  muscular  bundelBi  a  cross-,  a  length,  and  a  diagonal  layer.  A  musoular 
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ephinoter  Id  the  duodenal  eeotion  of  the  ductUB  oholodochue  of  the  o&.’ws 
animal  type  haa  been  described  by  the  saxu  author,  It  oorret  onda  to  Oddl'e 
aphinotar  in  other  animal  typeo;  as  far  as  ve  know,  there  is  no  previous 
literary  evidenoe  on  the  latter's  existence  in  the  culo^a  pi£,  rat  and  nouee. 
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F.  Adronalo 


by  Karl  Louonthal,  Berlin 
with  2  illustrations 

1,  Normal  Anatomy 
a.  Morphology 

With  the  adrenals  of  tho  laboratory  animals,  experimental  research  ha a 
been  employed  and  consequently  there  exist  a  considerable  number  of  observa¬ 
tions  on  the  nature  of  the  healthy  organ.  liowever,  they  are  not  assembled 
in  a  satisfactory  amount  and  were  not  performed  systematically  enough  so  that 
cany  contradictions  still  exist.  Only  in  the  last  year  has  one  undertaken 
larger  series  of  studies  on  the  normal  anatomy  of  the  adreaala.  I  will  tnus 
review  slightly  the  oxder  literaturo  and  for  the  following  description  use  for 
the  aost  part,  only  those  works  of  value  for  our  purpose.  Since  under  certain 
conditions,  whioh  fall  in  tho  field  of  non-abnormal  (variation),  the  organs 
fees  through  vialbla  variations,  mention  should  be  made  also  of  them.  The 
pathological  anatomy  of  the  adrenals  is  chiefly  not  worked  out.  That  is 
aotuelly  remarkable  since  these  organs  regularly  show  clear  and  do finite  con¬ 
ditions  in  many  injuries  to  the  entire  organism  Just  as  they  do  In  man.  Aa 
yet  little  Information  exists  despite  of  this. 

The  position  of  the  adrenals  corresponds  in  general  to  that  in  most  ani¬ 
mals.  According  to  Schauder,  in  ratbito  the  right  adrenal  empties  into  the 
space  between  the  cranial  part  of  the  kidney  end  the  posterior  vena  oavaj  the 
left  one  also  lays  next  to  the  posterior  vena  cave  in  the  cavity  of  the  cranial 
pole  of  the  left,  kidney  but  a  fingers  width  removed  from  it.  In  the  mouse  the 
organs  lay  mediocranial  from  the  upper  poles  of  the  kidneys:  tho  left  with 
the  abundent  subcutaneous  fatty  tissue  is  about  1«  tea,  the  right  is  3/4  mm 
distant  from  it.  With,  removal  of  the  fat  tissue,  they  are  in  contrast  only 
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about  3/4  and  1/2  mm. 

The  lilt  of  the  adrenals  after  distention  and  the  weight  and  the  quanti¬ 
tative  relations  of  the  individual  components  of  the  organ  will  beet  t«e  under¬ 
taken  according  to  the  apecies  of  animal.  Jlabbitsi  Gohauderi  7x4x3  mrnj 
R.  Krause >  length  8-12,  width  3-4  no.}  brauen  weight  data  only  after  fixation 
and  indeed  with  different  fixing  media  for  both  sides,  therefore  not  useable 
in  praotioe*  Bftgsri  site  determinations  on  101  rabbits  from  0-o.P,  months  in  age. 
Owing  to  the  caro  with  which  these  lnvesvig&tions  were  conducted  1  present  the 
results  in  the  following  table  which  to  be  sura  has  been  muoh  simplified  by  me. 
I  intentionally  emphasise  that  here  only  the  mean  values  of  each  individual  age 
group  are  given  whereas  the  amount  of  variation  in  aa  greatly  correlated  to 
equal  aged  aa  to  equal  weight  animals,, 

See  Table 


X  must  later  return  to  the  table  several  tamos,  thus  in  the  case  of  the 
diaouaalon  of  the  quantitative  relations  of  the  individual  organ  parts.  In 
any  case  it  follows  from  the  f ingore e  of  Ksger  including  those  not  given  here 
that  first  of  all  the  weight  of  the  adrenals  is  not  directly  proportioned  either 
to  the  body  weight  or  to  the  aga  of  life,  secondly  it  follows  that  the  left 
adrenal  ie  almost  always  larger  than  the  right  as  is  also  tho  case  in  man  and 
is  easily  explained  from  the  spatial  relations  in  the  upper  part  of  the  abdomen. 
Thirdly  it  follows  that  the  adrenals  from  puberty  on  are  significantly  larger 
in  females  than  in  males.  These  facts  find  their  analogous  in  the  other  spades 
of  animals  (Caetaldi,  Deanesly,  Donaldson,  Cveysss,  Hatal,  Hett,  Kojina,  tf*sue 


and  others)  and  thus  indicate  tiiat  study  and  control  animals  should  cover  both 
•axes  uniformly  and  that  we  must  be  aware  of  the  establishment  of  a  compensatory 
b/pertrophy  following  the  removal  of  one  adrenal.  Guinea  pigsi  Gwyssai 
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length  8-10{  mm  in  males,  10--14  na  in  females,  in  which  connection  gravid 
animals  (see  later)  wore  aloo  measured.  Vordo2zi«  using  fenalee  of  400-600 
gr .  they  ware  about  IiIOjO  -  lil350  of  body  weight,  beeseean  and  Corleoni 
72  animals.  Formula  for  calculating  the  ex;«oted  weight  y  the  adrenals  of 
from  the  body  weight  X  is  namely)  y  ■  ax  -  b  -  cx2,  if,  XL  400  g  and 
y  m  ex-4  -  b  -  ax  if  x  400  g.  lhe  constants  are  in  tho  first  case  (valuet 
for  second  in  parentheses)  a  «  0.GCG83  (C. 0o069)  b  «  0.035  (0.214)  0  m 
O.OOOOOw84  (O.OOOOCI4).  Also  hero  one  finds  a  very  large  scattering  cf  in¬ 
dividual  values,  and  mean  weight  of  both  adrenals  to, ether  amount  40  mg  with  a 
body  weight  of  100  g,  90  mg  with  2  00  g,  140  eg  with  300  g,  165  mg  with  400  g, 
220  mg  with  500  g,  305  eg  with  600  g.  415  mg  with  700  g,  555  eg  with  800  g. 
Matarns  and  Jenuschko  13  animals,  weight  360-800  g,  moan  568  g,  both  adrenals 
126  -  632  mg,  mean  527  mg,  predominantly  males.  Left  adrenal  60-190,  right 
50-170,  moan  107  and  89  mg  respectively .  Left  distended  10.0  x  4.6  x  3.6  end 
right  9.6  x  5.6  x  2.7  am  with  still  greater  range-  of  variation.  Castaldii  I 
clta  the  lumber  a  for  both  aexaa  jointlys  age  1  month-  40  to  80  ec  in  volume 
and  120  -  170  mg  weight  for  both  adrenals;  Age  3  months  -  ICO  -  20  cc  and  230- 
360  eg)  age  4-6  months  160  -  300  co  and  3C0  -  670  mg.  bat:  hntai)  body 
weight  5  g.  weight  of  fcotn  adrenals  in  males  (females)  1.6  (1.6)  mg;  10  g  and 
4.4  (4.4)  aag;  15  g  and  6.4  (6.4)  mgj  2C  g  and  8.1  (8.1)  mg;  30  g  and  10.7 
(10.7)  mg)  40  g  and  12,9  (13.4)  mg)  50  g  and  14.7  (16.1)  eg;  70  g  and  18.0 
(21,3)  mg;  100  g  and  22,2  (28.8)  mg;  20C  g  and  3u*2  (52.9)  mg;  30O  g  and  44.6 
(76.6)  mg.  Ca_acrcn  and  Carmichael*  4  young  animals)  weight  67  -  160  g.  both 
adrenals  14-26  mg.  Cameron  and  Sedireni  4  older  c-elos  -  weight  255  -  289  g, 

23  -  28  mg j  1  older  female,  244  g  and  53  mg.  Donaldson  in  his  greet  incziogrspc 
on  the  rat  tttiilt.es  the  figures  from  Kalal;  he  emjbasiies  that  the  eexiu,! 
differences  In  adrenal  weight  first  shears  at  the  age  of  50  day#,  he  also 


mentions  important  racial  differences;  tho  adrenals  of  f.ua  r.crv!ik_a  are 


about  2f  times  as  large  as  those  of  £pui  ncryg^lcua  alblr.un.  Kousei  weight 
determinations  of  the  entire  organ  ere  not  listed  anywhere  and  this  la  under¬ 
standable  due  to  the  minuteness  of  the  adronaln.  Only  Leffkowitz  and  hoaenberg 
give  tha  size  as  1^  x  li  x  1  am. 

In  an  organ  which  la  made  up  of  two  so  basiually  different  tissues,  the 
misoderaal  cortex  and  the  a  o  to  denial  medulla  and  tha  forcer  Bade  up  of  vagy 
un equal  seotiona,  many  researches  have  directed  their  aim  to  the  relation  of 
•aoh  individual  pert  to  each  other.  Naturally  the  findings  of  the  various 
investigations  are  very  difficult  to  compare  with  each  other,  since  the  methods 
are  often  incomplete  and  differ  greatly  from  each  other.  Wo  must  again  treat 
eaah  speoiee  separately. 

Rabfcitsi  Only  Bager  presents  precise  figures  (see  table  on  p.  364).  It 
shows  that  the  eert^v  prec^ninstea;  whereas  tho  medulla  ir.  the  new  born  rabbit 
makes  up  about  i/5  of  the  weight  of  the  organ,  it  drops  until  the  time  of 
puberty  to  about  1/30  of  the  organ  weight,  Guinea  pigai  Castaldi;  the  cortex 
predominates;  it  decreases  in  a  relation  comparable  to  that  shown  by  Bager 
for  rabbits.  I  give  therefore  only  the  mean  values  for  both  sexes  and  ell  age 
ateges  Jointly  and  also  simplify  these  somewhat.  Beth  adrenals  126.8  4  8.P3  oc; 
Cortex  by  itself  117.1  ^  7-09  0?,  medulla  by  itself  13.1  £  1.08  cm, 

•  8.9«  Rati  .Donaldson;  up  to  100  g  body  weight,  the  portion  of  medulla 
to  the  organ  masa,  remains  in  a  generally  constant  relation.  Corresponding  to 
hie  standard  figures  put  down  in  the  monograph  the  amount  of  medulla  averages 
6,2jt  in  males  of  Mua  norvorlcua  and  8.3)1  in  female;  in  Kus  norveglcus  albumin 
4.7^  in  males  and  $»9£  of  the  total  adrenal  case.  Mousei  Killer;  mean  values 
are  obtained  only  a  few  animals  end  with  only  slight  ege  difference*.  Yeung 


female  adrenals  1.8  so,  cortex  1.76  co,  1.62  00  and  0.22  co  respectively 
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Taiurui  10  normal  fensles  adrenals  1.41,  cortex  1.20  ,  aodullo  0.22  cc,  Hetti 
Cortox  In  males  75-S5,  moan  82  In  females  78-92,  mean  8.71  of  the  tutal  organ. 
Furthar  data  arc  found  on  U, «  relatione  of  the  oertex  aeotiona  to  acoh  other  in 
the  works  of  a  number  of  authors;  of  those  ve  will  only  mention  horo  the  fol¬ 
lowing!  Eater,  Jajima,  Kolaer,  Tanura,  and  others. 


C.  The  Periportal  Infiltrates 

In  the  liver  and  in  the  proximity  of  the  periportal  area  of  all  research 
animal a  we  studied,  were  found  great  conglomerations  of  cells  which  at  tines 
corresponded  to  lymph  cells,  and  at  tines  to  large  mononuclear  elements,  know¬ 
ledge  of  which  would  be  of  t  value  to  experimental  pathologists.  Until  an 
extensive  study  of  this  question  has  been  completed,  we  can  h&rdly  state  with 
oartelnty  for  every  oase,  whether  the  cell  center  may  be  expeoted  as  a  normal 
ooourranoe.  Ihus  in  the  oase  of  tho  rabbit,  for  example,  the  question  as  to 
whether  vhe  infiltrate  does  not  rol'leot  a  Pericholangitis  deuoribed  under 
Coooidiosis  (see  the  latter)  must  remain  open.  We  believe  however,  that  we 
oagr  describe  the  following  discoveries  as  normal  occurrences. 

Cali,  oenters  are  found  in  relatively  groat  or  small  quantities  in  the  rat 
liver,  which  under  weak  magnification  give  the  impression  of  being  conglomera¬ 
tions  of  circular  cells.  The  greatest  quantity  of  these  oells  are  situated  in 
the  proximity  of  the  large  periportal  areas  or  in  that  area  which  corresponds 
to  the  border  of  two  overlapping  liver  lobes.  These  cellular  groupings  appear 
to  be  arranged  mainly  in  a  perivascular  manner.  In  cases  of  scarce  gioups 
which  lacx  an  individual  vessel  it  seems  to  be  a  question  of  cellular  groups 
met  on  a  diagonals  -he a*  structures  resembling  lymph-fcliiclcs,  vary  graiely 
in  site  and  extent]  they  may  be  nonexistent.  These  structures  were  described 
by  Pasohkla,  Landa  ato,  and  variously  described.  These  cellular  buildups,  if 
objectively  considered  may  be  described  ae  follows!  it  is  mainly  a  question  of 
relatively  plasma  poor  cells,  with  large,  dark  colored  nuclei.  The  r.uolol  are 
uaually  poligonoue,  and  often  longian  and  swollen,  smaller  structures  may  be 
detected  in  the  protoplasm  when  subjected  to  a  Mamatoxylln  -  £osin  preparation, 
Oocasaionally  oella  may  be  found  in  the  peripheral  areas  of  tne  group  whloh 
have  eosinophil  nuclei  (or  rather  pseudoeeelnophile  leukocytes  in  the  rabbit) 
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or  viilcn  8r«  ingrar.ulatea  ana  have  one  nuclou9  of  tie  leukocyte  type,  dlngls 
elements  with  elongated  nuclei,  whicn  according  to  all  evidence  ere  connected 
with  the  structure  supporting  the  cellular  complex  and  which  have  a  lighter 
and  sere  finely  granulated  clircn^itin  structure  me''  he  eean  rear  these  cells. 

Colls  of  the  nnutrofhile  typx)  which  jclymorphous  nucle  may  be  found  in  certain 
groups,  and  especially  in  their  centers. 

Analogous,  very  snail  groups  nay  even  be  seen  quite  separately  in  the  area 
of  the  lobe,  near  the  vena  centralis.  The  condition  of  cellular  groups,  as 
Just  described  may  bu  connidorod  a  usual  occurrence  in  the  guinea  fig.  The 
infiltratoa  are  usually  located  in  the  poriportal  area,  r.oro  rarely  in  very 
email  dilations  within  the  lobo.  The  group  are  either  arranged  arround  a  gall 
duct  or  along  en  iDtorlcbar  vain  or  arround  both.  It  appears  of  Interest  that 
the  groups  correspond  to  circumscribed  structures  end  do  not  envelope  long  stretches 
of  gall  ducts  and  vessels,  as  indicated  by  viena  along  studios  interlobular  veins, 
which  at  least  under  weak  magnification,  clearly  Indicates  tho  area  of  the  cell¬ 
ular  groups  in  questions,  however  wuo  may  notice,  under  stronger  magnification, 
that  the  cellular  groupe  in  not  sharply  limited  but  that  on  the  contrary  the 
large  interlobular  veins  have  a  very  frequent  adventitia,  so  that  one  even  has 
the  Impression  that  foreign  elements,  not  part  of  the  sdvantitie  are  inserted 
into  the  vein  walla.  This  cellular  abundance  of  the  tissue  surrounding  the  veins 
end  of  actual  vein  walls  appears  to  be  the  primary  reaeon  for  tho  relatively 
evident  appearance  of  the  interlobular  areas  in  the  g-inea  pig  (sae  above). 

With  respect  to  the  constitution  of  the  cell  groups,  t.any  varying  circumstances 

axiet  within  the  sene  liver.  Usually,  an  with  the  ret,  it  is  a  question  of  rela- 

/ 

tively  large  cells  with  large,  uuregularly  shaped,  but  united  nuoieuB.  In  other 
cases,  single  or  numerous  or  even  exclusive  cells  are  to  be  found  with  puffed, 
or  split  or  even  Icaryoheotic  nuolei,  so  that  as  xo  give  the  impression  of  an 
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ft out*  infectious  leukosyte  inf iltrctiou.  finally!  alngle  or  more  numerous 
Celle  with  eosinophil#  nuclei,  may  be  fouad  mainly  in  the  periplory  of  the 
groupe.  Abnormally  large  calls  with  basic  protoplasm*  aro  rare;  they  may  cleo 
lndioata  mytoaie.  The  above  described  groups  with  strongly  split,  karioheotio 
nuclei  ere  very  frequent  when  they  are  not  loot  tod  in  the  periportal  field, 
but  in  the  center  of  the  lobe. 

Similar  infiltrate  groups  are  also  found  me  mouse.  Thors  oo  our  ratios 
la  however  not  as  common.  Kany  livors  are  found  with  no  trace  of  cell  infil¬ 
trates  in  the  periportal  crea.  The  infiltrate  armr^ment  la  perivaeouiur  here 
too.  However,  they  aro  aleo  to  be  found  in  the  neighborhood  of  the  liver 
parenchyma.  The  fact  that  the  rim  of  the  infiltrates  is  usually  not  clearly 
defined  xa  striking.  As  for  as  their  constitution,  they  are  at  times  composed 
of  larger  cells  with  bubble  like  nuclei,  or  sill  of  tightly  pqueeied  small 
elements. 

Infiltrates  of  the  type  described  are  rarely  found  in  rabbit  livers  devissd 
of  coocldli.  Eucteln  describes  a  small  periadrentitial  group  in  the  liver  of 
normal  animals,  which  is  partly  composed  of  round  cells  end  partly  out  of  "in- 
.  terf iloilor  histiocytes" . 

Osspite  our  desire  to  describe  as  normal  the  nsta  given  above  on  rabbit, 
guinea  pug,  rat  anu  mouse,  one  would  ilk ®  to  Caution  that  with  respect  tc  the 
liver,  animal  conducts,  feeding  etc.  may  be  or  influence  on  its  structure, 
that  the  definite  pathological  character  of  one  small  group  can  nsver  be  deter¬ 
mined  with  certainty,  and  Hint  therefore,  finding  a,  as  that  of  Epstein  for 
Instance,  only  permit  one  to  drew  a  conclusion  wltkiu  the  frame  of  certain  experi¬ 
ments  vaen  a  correspondingly  large  number  of  unspoiled  normal  animals  have  been 
•Isailtaneoualy  studied  fer  control  purpose#. 


H,  Kupffer  colls 

The  Kupffer  oells  piroduco  the  liver  oajillary  endothelium.  »hother  or 
not  this  slnpls  lsyer  of  sndothellun  rests  oq  s  hoss  membrane  Is  still  s  dis¬ 
puted  question.  It  is  certain  that  such  c  nombrene  can  not  be  located  by  tho 
present  histological  methods,  The  coll  protoplasm  can  not  be  seen  In  the  cellu¬ 
lar  surface,  the  study  of  Kupffer  colls  In  normal  animals,  therol ire  rests 
nearly  entirely  on  cellular  nuoloi.  The  cells  may  bo  considerably  swollen  under 
pathological  conditions,  usually  citoplsnma,  swelling  caused  by  phagocytoses. 

The  nuolel  of  the  KupXfor  cells  In  normal  animals  aro  generally  easily  disting¬ 
uished  from  tho  liver  cell  nuclei  ovon  unnar  weak,  enlargmeut;  they  are  primarily 
smaller,  havs  a  thicker  chromatic  structure,  therefore  are  more  iutonsively 
collored  with  nucleus  steins  and  finally,  usually  have  a  dirffort  espeetj  . 

They  aro  usually  rod  bhsp'ed.  ihe  rad  axl»  u^uuxiy  lies  axung  llvei  uugul- 
lory  axle,  or  perpendicular  to  the  central  vein.  Nuclei  cut  in  lengths  or  accross 
are  found  depending  on  the  line  of  cuts.  Ivon  though  no  great  differences  exist 
between  tho  Kupffer  colls  of  rabbit,  guinea  pies,  rat,  nod  mouse  the  foiloving 
email  differences  must  be  recorded.  The  greatest  difference  among  the  mentioned 
animals  is  the  relatively  high  ,  *ber  of  Kupffer  cells  in  the  guinea  pig,  a  fact 
.'uich  allowa  the  recognition  of  a  preparation  as  guinea  p.lg  section.  X  previous 
ertiale,  has  pointed  out  that  the  Kupffer  Btar  cells  in  the  guinea  pig  ere 
thicker  in  tne  porip&ery  of  tho  liver  lobes  whereby  a  lees  difficult  division 
or  tne  liver  ioies  is  mnae  possible  in  that  area,  while  the  absence  of  the 
periportal  Connootiva  tissue  would  not  permit  such  a  separation.  The  guinea 
pig  Kupffer  cells  possibly  seem  more  obvious,  becauBe  lx ay  their  cellular 
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•truoture  is  sxtreaely  thick.  It  should  ka  possibly  also  bo  stated  that  ona 
reaches  tha  conclusion,  after  study  of  a  large  number  of  preparations,  that  the 
rabbit  Kupffer  oall  nuclei  are  leas  ellongated-oval  than  those  of  the  other 
animals.  It  ahould  finally  be  stated  that  no  type  of  phagocytosis  was  seen  in 
tha  normal  animal  Kupffer  cells.  We  never  noticed  erythrophagooytosis.  See  the 
respective  sections  in  connection  with  Fatt,  Glykogen  and  iron  content  of  the 
Kupffer  cells,  or  of  their  nualei. 

I.  The  liver  and  Gall  bladder  nerves. 

Both  the  symatious  -  and  the  Vagus  strands  reach  from  the  sympathetic  nerve 
into  the  organ,  causing  a  ohange  in  the  Ganglion  coeliacum.  Before  ve  investi¬ 
gate  this  further,  va  must  enphasizs,  that  the  pictures  discovered  only  prcduoe 
chance  agreements,  ths  same  holds  true  for  the  spleen.  Unfortunately  the 
parenchyma tous  organs  are  the  ones  which  for  the  most  don't  allov  a  certain 
vlen  into  their  nervous  structure  by  a  histological  method.  This  is  also  Indi¬ 
cated  by  a  mass  of  histologico-teohnloal  data,  none  of  vhloh  has  been  proven 
fully  reliable. 

We  were  able  to  establish  nerve  bundles  in  the  periportal  fields  of  the 
animals  d iscuceeu,  by  use  of  the  method  of  Agduhr  and  DeCestro.  These  nerve 
bundles  divide  and  build  finer  nets  (Retzius,  Kolliker).  Stohr  was  able  to  es¬ 
tablish  suoh  a  nerve  net  in  the  rabbit  by  use  of  the  Golgi  method.  Acoording 
to  Stohr  ganglion  cells  are  rarely  found  in  the  periportal  oonneotive  tissue 
(Sohmincke). 

Groupings  of  multi-,  blsar  unipolar  ganglion  cells  may  be  found  in  the 
gallbladder  wall.  The  ganglions  are  connected  to  one  another  by  threads  among 
which  neurites  and  deudrites  can  not  be  differentiated.  A  thiok  mesh  of  im¬ 
pregnable  threads  results.  Ths  gall  bladder  nerves  follow  the  vessels  and  then/ 
having  reaohed  the  adventitia,  provides  the  various  seotions  of  the  bladder 
wall  (Stohr). 


